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SUMMARY

Purpose of the Report

GHK Consulting has been commissioned by the Environment Agency to undertake a
study and appraisal of options for responding to the risks and impacts associated with
sheep dip products. This report sets out our approach to the appraisal and presents
the findings in relation to the options specified in the tender brief.

The overall objective is:

To undertake an options analysis, adhering to the principles of a Regulatory Impact
Assessment (RIA), to identify the most appropriate response to the risks and impacts
associated with the use of sheep-dips, specifically those containing cypermethrin.

The brief specifies the four principal options to be considered in the appraisal (and
gives further details of each):

1. Option 1 - Do nothing (Cypermethrin sheep dip returns to the market with current
level of control & awareness)

2. Option 2 - Continued use of cypermethrin sheep dips together with additional
specified control measures

3. Option 3 - Re-introduction of cypermethrin sheep dips for a limited period as part
of a wider UK strategy to eradicate scab

4, Option 4 - Permanent withdrawal of cypermethrin sheep dips

All policy options need to maintain a minimum level of sheep health and welfare, taking
into account economic, social and environmental risks and impacts. Animal welfare
achieved under ‘do nothing’ is considered as the de minimus — any option that would
result in a lower level of animal welfare is not considered to be acceptable.

Methodological Approach

The brief makes clear that the costs and benefits of the different options should be
guantified and valued as far as possible, but that given the timescale and budget for
the study, this exercise is based on already published evidence, as well as information
gained from the consultation exercise.

Valuation of the full costs and benefits of different options is complicated by
uncertainties, both in quantifying the scale of the impacts of different options, and in
assigning monetary values to these. The appraisal is subject to considerable scientific,
as well as economic, uncertainties, which are likely to continue even with more detailed
research. The appraisal is based on the best available scientific advice and economic
evidence. As well as data on treatment costs, relevant evidence also includes existing
economic valuations of the affected ecosystems, economic studies of human health
and animal welfare issues, and estimates of the economic significance of sheep

1y

http://www.cabinetoffice.qov.uk/requlation/ria/ria_guidance/index.asp
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farming, angling and rural tourism. Some cost estimates of the appraisal criteria from
published sources and calculated as part of this study is given in Table 1.

Given the range of scientific and economic uncertainties involved, it is was agreed that
the appraisal would seek to apply an approach using multi criteria analysis (MCA) to
identify the relevant impacts of each option, relative to the ‘do nothing’ option.

It is unlikely that all impacts will follow an even time profile and have an equal value
over time. The analysis and interpretation of findings needs to consider different types
of costs and benefits, including short and long term impacts, potential cumulative and
threshold effects, and different degrees of risk. Consultations with key stakeholders
and experts have enabled us to collect further data to inform the evaluation against the
agreed criteria.

The appraisal has sought to apply the basic principles of a regulatory impact
assessment (RIA). This requires that the appraisal considers the full range of potential
impacts (economic, social and environmental) and the incidence on all relevant
stakeholder groups. It also requires a clear statement of policy objectives (as the basis
of appraisal criteria), consideration of a range of policy options designed to meet these
objectives and consultation with all of the key interest groups affected.

We have reviewed the relevant policy objectives and set out the appraisal criteria in
Table 1. The full range of potential impacts disaggregated by environmental, social and
economic category has been analysed and critically discussed as the basis of the
subsequent options appraisal.

Table 1: Appraisal Criteria

Category Criteria Impacts Considered
Social Animal health & Spectrum of control activity — (Blowfly, scab,
welfare lice, tick, keds) — all alternative methods of

treatment will be compared under the
assumption that they provide a full coverage
of the above five ectoparasites (coverage of
protection). 6.10.1

Protection period provided to the animal
(weeks). 6.10.2

Human health Adverse health impacts based on level of
mammalian toxicity. Effects on the central
and peripheral nervous system and local
effects such as paraesthesia (incidence of
cases) 6.10.4

Environmental | Aquatic Impact on aquatic invertebrates and fish
(incidence of cases) 6.11.1 and 6.11.2

Terrestrial Impact on soil organisms such as dung
beetles (incidence of cases) 6.11.3

J30253398
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Costs to anglers Impact on economic value of fishing property
rights and direct and indirect impact of the
fishing industry (£) 6.11.5
Water pollution Impact on EQS standards being breached
costs and ‘assumed’ cost of meeting WFD
objectives  (frequency and scale of
exceedances) 6.11.6
Economic Wool scourer Impact on testing and treatment costs of
industry impact sheep dip chemicals (£) 6.12.1
Cost of treatmentto | Impact on labour cost, cost of
farmer chemical/medicine, equipment cost (e.g. Dip,
shower, spray gun, etc), transport of sheep to
dipping facility, cost of disposal (£) 6.12.3 —
6.12.5
Withdrawal period Effects on the carcass value of the lamb if
for meat not sold at the time it is most productive
(days) 6.12.10
Increased Cost of additional treatment or switch to new
resistance to (more expensive) methods due to recurrence
disease due to of disease as a result of resistance to
reduced range of chemicals due to prolonged or incorrect use
protection products | (to maintain welfare as in do nothing) (£)
6.12.8 and 6.12.5
Regulatory Cost of new revised | Cost of regimes (£) 6.13
Impact inspection /
monitoring regimes

J30253398

Note: Annex 4 section number shown in bold italics in the column ‘Impacts considered’

The impacts are explicitly measured in economic terms only for fishing/angling, cost of
treatment/control options for farmers and costs of ecto and endo parasites as proxy for
resistance costs for comparing all policy options. More details on these costs are
provided in Annex 4.

Alternative Treatment Methods

The appraisal of policy options has to have regard for the different treatment methods
available to farmers. These comprise a combination of chemicals (Synthetic
Pyrethroids (SPs), Organo Phosphates (OPs), Macrocyclic lactones (MLs)) and
delivery systems (dips, pour-ons, showers, jetters, injectibles). Each method has its
own set of impacts. The combination of methods changes as a result of the selected
option. The impact of each policy option, relative to ‘do nothing’ depends on the implied
changes in the use of the different treatment methods.
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The relationship between each of the treatment methods and policy options is
summarised in Table 2. It should be pointed out that in Option 4 SP pour ons are
assumed to be still available and SP dips and dip based products used in showers and
jetters are banned.

Table 2: Summary of Policy Options and Alternative Treatment Methods

Policy Options

Alternative Option Option

treatment methods 1 Option 2 3 Option 4
SP dips v Vi v X
OP dips v v v 40
SP pour ons

(assuming these

products remain on v v i V= v &

the market if SP dips
are withdrawn)

MLs (Injectibles) v v v v
SP showers &
jetters (unlicensed
method of application v v V= X
for sheep dip
products)

OP showers &
jetters (unlicensed

method of application v v { V= v {
for sheep dip
products)

|
Overall no. of igzﬁgfte
treatments Same (but term, Same (but
compared to do- with decline with
nothing chemical long term chemical

substitution) | if success substitution

Note: Pour ons, showers and jetters are not effective against scab so number of treatments in Option 3 for
these methods will not change. Use of SP and OP dip products in showers and jetters is not licensed and
used for scab treatment. However, they are not as effective in treating scab relative to MLs and OP or SP
dips.

Policy Options Appraisal

The appraisal has examined the ‘do nothing’ option, and attempted to establish a
sufficiently detailed baseline against which to compare the other three options. The
baseline, ‘do nothing’, assessment is summarised in Table 3. The impacts of each of
the treatment methods have been separately assessed against each of the appraisal
criteria summarised in Table 1. Where the absolute date on the impacts of each
method is not available, the assessment has compared the treatment methods against
SP dips, where data has been assembled. The scale of impact (high, medium or low)
for each of the cells is based on the research and stakeholder consultation undertaken
as part of this study and described in detail in Annex 4 (Main costs estimates — Annex
4 6.11.5 cost to anglers and the fishing industry, 6.12.3 cost of treatment to farmer,
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6.12.4 optimal control strategies, 6.12.8 costs of major ectoparasite diseases and
potential benefits of reduction in disease impact (proxy for resistance costs)).

J30253398 5
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Table 3: Appraisal of the ‘Do-Nothing’ Option

Option 1 Social impact Environmental impact Economic impact
Animal health
Spectrum of Human
L P i i health
control activity rotection period wool Cost of [ Output value dueto | .
R R higher treatment cost
i Aquatic | Terrestrial | Fishin Water scourer |treatment| withdrawal period due to probability of
Alternative > a 9 pollution | treatment]| to farmer |for meat (withdrawal diseases (resistar:,ce)*
treatment 8 Sle 2l weeks no. cases costs (Elewe) period days)
methods Sl18|lolale
DlolElx |5
Treatment 1
. perceived
SP dips v|v|v|v]|v| Moh 6010 | e health [ery High high Very high| Very high high low lowest (8 to 18 days) low
weeks) R (1.26)
impacts
Treatment 2
scab low but almost H ; ;
. . high (depending| medium (greater use of
SP pour on X|v|v|v |V |sameasSPdipsfor | perceived . high on level of ML used, MLs leads to
others. MLs have low| lower health low low low medium-low low -
y . R (1.37) 42-70 days, SP pour endoparsitic
protection periods (3-[  impacts i
v 4 weeks) on: 7-28 days) resistance/AR)
ML injectible XX X[ X
Treatment 3
. perceived
OP dips v|v|v|v]|v|veyhigh@©o12 higher health| Low Medium Low Low medium | V&Y low low (35 days) low
weeks) ! (1.05)
impacts
Treatment 4
medium-high (as
$P showers or M arararan not clear for off- perceived ) ) i ) ) medium-high greater use of MLs
jetters license use of SPs. medium . medium medium high high R leads to AR and
lower health medium ? (depending on level of L
MLs have low R ? ? ? ? (N.A) showering/jetting leads
. . impacts ML used) i
P protection period to ectoparasite
ML injectible X|X|[X]X resistance)
Treatment 5
medium-high (as
QP showers or X|vIv|iv]|v not clear for off- erceived medium-high greater use of MLs
jetters license use of OPs.| , P medium ) medium | medium | medium high " 9 leads to AR and
higher health medium  ? (depending on level of L
MLs have low impacts ? ? ? ? (1.45) ML used) showering/jetting leads
v protection period P to ectoparasite
P it XX XX resistance)
ML injectible

? Evidence not conclusive

J30253398

* . .
Based on increased pressure on one or few group of chemicals
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The impacts of the three remaining policy options has been compared to the
impacts of Option 1 — ‘do nothing’ based on the change in the mix of treatment
methods implied, and any overall change in the level of treatment.

The results of these assessments are provided in Table 4.

The appraisal (Table 4) does not indicate a clear preferred option, i.e. one which
has the highest positive impacts against all criteria. This is due to the fact that Option 3
is contingent upon the probability of a successful scab eradication programme and the
extent to which the costs of the programme are shared by farmers, sheep industry and
chemical manufacturers. However, an acceptable level of success with respect to
eradication of scab will have very significant cost, animal welfare and environmental
benefits.

The appraisal identifies the major trade-offs between the different criteria and policy
options and informs the policy choices facing the Steering Group.

There are four main issues to consider, based on the main sectors and groups
affected, and where judgement is required as to the balance of positive and negative
impacts:

= Aquatic impacts (including impacts on water quality and angling) — the
impact of SP dips on the aquatic environment, and the risk even with
tighter licensing and inspection regimes of future damage mean that
Option 4, a permanent withdrawal of cypermethrin sheep dips, is preferred.
Option 3 would also be positive in the long-run if successful in eradication
sheep scab, but with the risk of a high short run impact and high risk of
failure. Option 2 is dependent upon the effectiveness of the controls and
related regulatory regime, and therefore has uncertain benefits compared
to a permanent withdrawal, with some risk of continuing aquatic impacts.

= Costs of treatment to the farmer. Option 2 will be a high cost option by
introducing rigorous controls on the use of cypermethrin. In the long run,
the least cost option for the farmer could be Option 3, if the scab
eradication programme is successful. If it is not successful, then the costs
become the same as Option 4, with the permanent withdrawal requiring
farmers, in a minority of cases, to move to a treatment method with a
higher cost. Option 3 could have the highest costs in the short run,
because of the costs of increased treatment at specified times, as well as
the introduction of control measures, as under Option 2.

= Increasing resistance to treatments — assuming that animal welfare has
to be maintained at levels consistent with the ‘do nothing’ scenario, the
frequency and/or dosage of treatment or shift to new methods/chemicals
will increase with rising drug resistance, with commensurate increases in
treatment costs. Because of the risk that at some uncertain point in the
future resistance will reach a point where treatment costs outweigh any
commercial advantage from sheep production and the potential cost to the
industry could result in its effective closure, Option 4 and Option 3 LR
(especially if unsuccessful) are the least preferred.
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= Increasing regulatory costs — the highest cost option is likely to be
Option 3 (in the short term), with the costs of Option 2 also high. The cost
of Option 4 will depend on the need to police the permanent withdrawal but
it seems likely that this is the cheapest regulatory option.

J30253398 8
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Table 4: Summary of the Appraisal of Other Policy Options

? Evidence not conclusive

* Based on increased pressure on one or few group of chemicals

strong positive
positive

neutral
negative

strong negative

Social impact Environmental impact Economic impact R??nuplztgry
Animal health
Spectrum of Protection Human health higher treatment
policy option control activity period wool 9 Cost of new
Level of treatment Output value due cost due to . R
- . : . Water scourer Cost of treatment h . inspection/mo
and change in the Aquatic Terrestrial Fishing X to withdrawal probability of -
X > pollution treatment to farmer N ; nitoring
mix of treatment =| 4 weeks no. cases period for meat diseases K
23128 o costs . " regimes
S|o|S5|3B|e (resistance)
ololElxlS
no change (but
same level of r e o
option 2 treatment but no change ReR
change in mix increased use
of OP)
B .
2 Reduce risk to an|
. .=
option 3LR fall in treatment if glv|v|v]|v]| nochange a_cceptable level
successful 2 with reduced use
] of OPs
z
Overall increase in don’t know " don’t know don’t know
treatment but mix don’t know (SPs
. o (SPs are (SPs are (SPs are
option 3 SR option fixed no change no change are controlled no change no change
. controlled but N controlled but| controlled but
compared to option y but higher use) |~ N
1 higher use) higher use) | higher use)
same level of ? no change
option 4 treatment but no change (but depends
change in mix on subs)

Note: LR —long run and SR — short run (2-3 years, limited period for scab eradication strategy)

See Annex 4 for detailed description of each appraisal criteria and chapter 4 and 5 for detailed description of each policy option.

J30253398
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Table 5 Ranking of Policy Option Preferences on Key Criteria (1=Best, 4= Worst)

Policy | Aquatic Treatment Cost | Resistance Regulatory Cost
Option | Impact Cost
2 2/3 3 2 3
3LR 2 (or1if 1 (if successful) 1 (if successful) 1
successful)
3SR |4 4 2 4
4LR 1 2 4 1
4 SR 1 2 n/a 1

J30253398

Note: Option 4 has been divided into long run and short run to show that the withdrawal of SP dips in the
short run (2-3 years) will lead to greater use of either SP pour ons, OP dips or MLs to provide complete
coverage of all ectoparasites. This in the long run could accelerate both forms of resistance — resistance to
scab mites (and possibly other ectoparasites) and endoparasitic worms.

The three options can also be compared based on the economics of all costs borne by
the farmer The cost savings (green lined squares) have to be weighed up against cost
increases (red dashed squares).

Table 6: Economic Costs to the Farmer

control costs Resistance Net
Policy Option Treatment Cost - - changein
. . tackling all pollution Cost
bio-security costs
pathways
i)
2 (some substitition but Iy @ o Iy
volume remains the
same)
_ 8 roTTTTTA
3 LR fail (treatment cost may |1 ! & ?
start to rise) 1 1 ! compulsory
! (cost of : requirement will end
a : biosecurity is || but most measures 4
3 LR success (costs savings expected| | 1likely to continue) | would continue (could lead to a
to small) 1 1 large cost
““““ savings)
[ A
3SR ] ﬁ | 1 1 | & 1
(increase in volume) P I 1
0 SR
1
(same as 4 SR but | i :
4LR prices may start to fall & n.a 1(could lead to i)
due to scale effect of I large costs) |
existing chemicals) L |
1
4 SR (some substitiFion but o na o i
volume remains the
same)

Note: See Annex 4, section 6.12.5 for calculations for the above table
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As a sub-option of Option 4 we can also consider a complete permanent
withdrawal of all forms of dipping, including OP dips. However, this option performs
poorly as the cost of treatment to farmer, output value due to withdrawal period for
meat and higher treatment cost due to probability of diseases (resistance) would all
show up as the highest (red coloured cells) of all policy options in the appraisal
table. For large flocks of long fleeced sheep, MLs will be the only way of treating
for scab. This option would not only be very costly but also accelerate the risk of
endoparasitic resistance. Even if scab is eradicated, it is not desirable to get rid of
OP dips as pour-ons, showers and jetters are not as effective as plunge dipping
when the challenge is high (e.g. some situations with ticks) or prolonged (blow-fly
problems can persist over many months in warm, wet summers).

In conclusion (Table 5 and 6) the preferred choice of option depends on the
following judgements (assuming an acceptable level of animal welfare and
environmental impact):

= |If the scab eradication programme were to be successful in the long run, then
Option 3 would be the preferred option. Small scale and local scab eradication
strategies have achieved some level of success, although the difficulties and costs
of ongoing bio-security mean that the risk of scab re-introduction is significant.
However, the cost savings (fall in treatment and resistance costs) from the
eradication of scab are likely to be higher than the continuing bio-security costs to
keep scab out. A successful scab eradication programme followed by permanent
withdrawal of SP dips would yield environmental benefits and avoid the control and
regulatory costs of Option 2 and, because of scab eradication, minimise the risks
and costs associated with Option 4 of rising resistance that might be expected to
follow SP dip withdrawal.

= |f the scab eradication programme were to fail in the long run, then Option 3 would
be the worst option in both the short and long run, incurring additional treatment,
control and regulatory costs for no gain. The past experience with national scab
initiatives suggests the probability of long term success is low because of the need
for continuing monitoring and bio-security measures which in the past have been
inadequate to prevent the re-introduction of scab.

= If the probability of failure was judged to be too high for the consequent benefits,
then the choice is between Option 2 and Option 4. Option 4, would be the
preferred option in relation to the positive outcomes in terms of reduced aquatic
impacts and lower control and regulatory costs. However Option 4 cannot be
deemed the preferred option because of the risk of increasing resistance, which
can have significant impacts on the sheep industry in terms of cost and animal
welfare. The choice depends on whether the long run increase in resistance costs
(taking into account the possibility of new chemicals in the long run) in Option 4 is
judged to be greater or less than the sum of the higher control and regulatory costs
in Option 2.

= Inthe event that the controls were very strict / expensive in Option 2 to achieve the
same level of environmental protection as Option 4, then the effect would be
effectively to select Option 4, at least in the short run since control and compliance
costs would prohibit the use of SP dips.

The policy choice has therefore to:

J30253398 11
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= consider the potential long-term benefits of scab eradication and SP dip withdrawal
with short-term control and regulatory costs and long-term costs of ongoing bio-
security measures to insure against re-introduction;

= if selecting Option 3, to recognise the time limited use of SP dips. In the event of
programme failure the loss of SP dips could result in an increased dependence on
MLs to treat sheep scab and a consequent loss of efficacy of MLs to treat both
sheep scab and endoparasitic worms due to resistance. Option 3 would allow time
for a more detailed risk assessment of increases in resistance and related costs of
treatment in the absence of SP dips (but not SP pour-ons). In the event that these
risks are considered sufficiently high to force a reconsideration of the long term use
of SP dips, then Option 3 would allow a test of the effectiveness and cost of control
measures as required by Option 2.

= if selecting Option 4, to recognise the potential risk of increase in resistance in the
long run if no new products come to the market and the costs associated with it. If
these risks are considered high, then again Option 3 would allow a test of the
effectiveness of eradicating scab and thus helping to slow down the build up of
resistance.

Further Data Requirements

Given the time scale of the study, the available data and insight from the consultations
with stakeholders, the study has identified the relative pros and cons of each policy
option based on the appraisal criteria. However, a conclusive assessment is not
possible and depends on a number of factors, such as detailed control and bio-security
cost estimates, the extent of government and industry support for SES and the
probability of rising resistance, for which inadequate information exists. The lack of
evidence for these factors raises a number of key data requirements and judgements
in order to resolve the choice between Options. We have, for ease of debate,
summarised below these requirements in terms of the additional cost data required to
establish the relative costs and benefits of the options:

Costs of Treatment — Costs increase to farmers because of the substitution of SP
dips where SP dips are preferred on grounds of lower cost (Option 4 and Option
3(LR)). Costs will also rise in Option 3 (SR) from implementation of the SES. Cost
estimates based on the specification of the additional treatments required (Option
3(SR)) and costs of individual treatments and the nature of substitution (Option 3(LR)
and Option 4) are required. There is little data on the costs of centralised dipping
facilities to determine whether these are a more cost-effective approach. Further data
on the incidence of these costs across different farm types is also necessary.

Costs of Control — The costs of control of SP dips (Options 2, 3(SR) and for control of
any additional use of SP pour-ons (Option 4) are poorly specified. Further data on
control costs taking into account different locations/environmental sensitivity, farm size,
treatment numbers, is required. The data would need to be based on clear
specification of the necessary improvement in dipping facilities required to meet a
comprehensive pollution reduction plan. The extent to which costs are reduced by
requiring their use for only a limited period (Option 3(SR)) compared to long-term use
(Option 2) also needs to be quantified.
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Costs of the Scab Eradication Strategy (SES) — The costs of the SES are largely
unknown and depend in part upon whether the SES requires compulsory treatment,
and whether this covers all animals or just those deemed to be at risk. It also depends
upon the levels of planning, preparation, infrastructure requirements (eg. centralised
dipping facilities) and the length of the required treatment period. The costs include the
costs of treatment and controls, but also the costs of bio-security to prevent the re-
introduction of the disease. There is also the outstanding issue of the incidence of the
cost between industry and government — who pays?

Costs of Resistance — The costs of increasing resistance in terms of higher treatment
costs to maintain current animal welfare levels are real but un-quantified. There is also
a degree of uncertainty regarding the growth in resistance as it can be affected by a
number of factors, such as weather, flock management, bio-security and new
medicines. The potential rise in resistance and the time over which this occurs, and the
extent to which the risk might be offset by new chemicals or reformulations needs to be
qguantified in order to establish the costs of Option 4 and the cost savings from a
successful SES (Option 3).

Costs of Monitoring and Enforcement — The costs to regulators can be judged in
relative terms but there is little available data on the specific level of costs. These costs
need to distinguish between that required to enforce controls (Option 2 and Option
3(SR)), and to enforce bio-security measures (Option 3).

13
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1 INTRODUCTION

1.1 This Report

GHK Consulting has been commissioned by the Environment Agency to undertake a
study and appraisal of options for responding to the risks and impacts associated with
sheep dip products. This report sets out our method of approach to the appraisal and
presents the findings in relation to the options specified in the tender brief.

1.2 Purpose of the Study and General Approach

Investigations by the Environment Agency (EA) highlight concern about the impacts of
sheep dip products, especially cypermethrin, on the environment. The use of animal
protection products based on cypermethrin delivered through dipping has associated
harmful impacts on water quality and aquatic ecosystems, largely as a result of the use
(rather than disposal) phase. The products have been suspended pending the results
of the appraisal and other technical studies (mainly two studies by the Central Science
Laboratory on pathways and sources of cypermethrin pollution).

The proposed options appraisal forms a key component of the Pollution Reduction
Programme (PRP) put forward by the EA and the Veterinary Medicines Directorate
(VMD) to tackle the sheep dip problem.

The overall objective is:

To undertake an options analysis, adhering to the principles of a Regulatory Impact
Assessment (RIA), to identify the most appropriate response to the risks and impacts

associated with the use of sheep-dips, specifically those containing cypermethrin.

The brief specifies the four principal options to be considered in the appraisal (and
gives further details of each):

1. Do nothing (Cypermethrin sheep dip returns to the market with current level of
control & awareness)

2. Continued use of cypermethrin sheep dips together with additional specified
control measures

3. Re-introduction of cypermethrin sheep dips for a limited period as part of a wider
UK strategy to eradicate scab

4. Permanent withdrawal of cypermethrin sheep dips

All policy options need to maintain a minimum level of sheep health and welfare, taking
into account economic, social and environmental risks and impacts.

1.3 The sheep Industry

Sheep farming is declining in economic terms in the UK, but continues to have a
profound impact on the rural environment and economy. The number of sheep and
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lambs in the UK declined from 43.9 million in 1994/95 to 36.7 million in 2001 and 35.5
million in 2005. The largest numbers of sheep are kept in upland areas. According to
Defra, around 60% of the UK breeding sheep flock were situated in Less Favoured
Areas (LFAs) in 2002° There is some variation between the UK countries in these
proportions. In England, only 45% of breeding sheep are situated in the LFAs,
compared to 75% in Wales, 90% in Scotland, and 80% in Northern Ireland.

Sheep farming is a relatively minor and localised sector in global terms, accounting for
only 7% of global red meat production in 1999, with the UK the world’s fourth largest
producer, behind Australia, New Zealand and Iran. A total of 15.5 million animals were
estimated to have been marketed in the UK in 2005, of which 13.4 million were lambs
and 2.1 million ewes and rams.

The total value of UK sheep meat production was £654 million in 2005. The value of
raw wool production was £20 million, down from £44 million between 1994 and 1996.

Sheep farming remains marginal in economic terms in many areas and the low levels
of incomes of sheep farmers has been a significant concern for many years, with many
farms experiencing negative incomes at times in the last decade. The average net
farm income in 2005/06 was provisionally estimated at £19,000 for a LFA livestock
farm in England and £13,000 in Wales, with those for lowland livestock farms
averaging only £3,100 in England and £3,500 in Wales. Net farm incomes fluctuate on
an annual basis but these figures show significant improvements on 2000/01.

More details on the sheep industry in provided in Annex 2.

Structure of the Report

This report continues as follows:
Section 2 provides details on the method of approach

Section 3 presents the various methods, treatment products and other control
measures for ectoparasite treatment

Section 4 discusses the baseline scenario for the study under the ‘do-nothing’ option.
Section 5 presents the discussion of the main policy options

Section 6 concludes by providing a summary of all the options.

? Defra (2002) Economic Conditions of Cattle and Sheep Farms in the Hills and Uplands, Statistical Tables.

J30253398

15



An Appraisal of the Options for Responding to the Risks and Impacts Associated with Sheep Dip Products —

2.1

2.2

Final report

METHOD OF APPROACH

Multi-Criteria Appraisal

The agreed method of approach is a multi-criteria analysis (MCA) of specified options.
The application of the MCA has followed published guidance on the use of MCA for
public policy choices (Box 1). The study has kept under review the nature and
character of the ‘scoring and weighting’ procedures, depending on the acceptability of
the framework to stakeholders and the level of quantification achievable concerning the
selected options.

Box 1: Outline of the Full MCA Process

1. Establish the Decision Context.

1.1 Establish aims of the MCA, and identify decision makers and other key players.

1.2 Design the socio-technical system for conducting the MCA.

1.3 Consider the context of the appraisal.

2. Identify the Options to be appraised.

3. Identify Objectives and Criteria.

3.1 Identify criteria for assessing the consequences of each option.

3.2 Organise the criteria by clustering them under high-level and lower-level objectives
in a hierarchy.

4.'Scoring’. Assess the expected performance of each option against the criteria.
Then assess the value associated with the consequences of each option for each
criterion.

4.1 Describe the consequences of the options.

4.2 Score the options on the criteria.

4.3 Check the consistency of the scores on each criterion.

5. 'Weighting'. Assign weights for each of the criterion to reflect their relative
importance to the decision.

6. Combine the Weights and Scores for each Option to Derive an Overall Value.
6.1 Calculate overall weighted scores at each level in the hierarchy.

6.2 Calculate overall weighted scores.

7. Examine the Results.

8. Sensitivity Analysis.

8.1 Conduct a sensitivity analysis: do other preferences or weights affect the overall
ordering of the options?

8.2 Look at the advantage and disadvantages of selected options, and compare pairs of
options.

8.3 Create possible new options that might be better than those originally considered.
8.4 Repeat the above steps until a 'requisite’ model is obtained.

Source: DTLR Multi-Criteria Analysis Manual

Regulatory Impact Assessment

The method of approach is also designed to be compatible with the guidance and
protocol for Regulatory Impact Assessment (RIA).

RIA aims to deliver better regulation by providing an analysis of the likely impacts of a
policy change and the range of options for implementing it. It aims to consider the full
range of potential impacts (economic, social and environmental) and the incidence on
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all different groups in society - business, the public sector, the voluntary sector or other
groups.

A RIA is conducted in three phases, termed as the initial, partial and full RIA. It
requires, amongst other things, a clear statement of policy objectives, consideration of
a range of policy options designed to meet these, identification of the relevant costs
and benefits of each option along with the size and types of group affected,
examination of risks and unintended consequences, and, as far as possible valuation
of costs and benefits. The full RIA needs to involve consultation with all of the key
interest groups affected.

The RIA guidance and its implications are summarised in Box 2.

Box 2: The Use of RIA — Requirements for the Appraisal

The main requirements from the RIA Guidance® are that the appraisal should:

= Specify options — including the ‘do nothing’ scenario

= Categorise the relevant range of impacts (economic, social, environmental)

= Establish the relevant parties affected by the policy change, and the extent to
which they would be affected under the different options — consultation

= Describe the range of impacts (costs and benefits) taking into account
uncertainties and risks and quantify as far as possible — include regulatory costs
(regulators & businesses), impacts on competitiveness / rural / SMEs

= Take into account the time profile of impacts (short / long, cumulative, incremental /
non-marginal — threshold effects)

= Consider spatial impacts — UK impacts and specific sub-areas identified separately

2.3

A.

Methodological Framework

Our methodological framework for the evaluation adapts the MCA and RIA frameworks
set out in Boxes 1 and 2 above, and is summarised in Figure 2.1. It involves four key
elements:

Specification of the Appraisal Framework. The framework is based on an
analysis of the problem being addressed, and requires an analysis of the policy
context, since the key economic, environmental and social policy goals help to define
the criteria on which the appraisal is to be based. It is also important to identify the
various stakeholders potentially affected by changes to the regulatory environment.
A review of the social and economic context, including the economic significance and
trends in key industries, has helped to inform the specification of the framework,
including the weights attached to different impacts.

3 Regulatory Impact Assessment Guidance

J30253398
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Specification of Policy Options and alternative treatment methods. The
specification of options distinguishes between the alternative treatment methods for
sheep ectoparasites (including the available products and application methods) and
the policy options, which involve various potential changes in the regulatory
environment and in turn affect the use of these various treatments. It has sought to
identify the various characteristics, impacts and technical issues relating to individual
treatment options, in order to inform the appraisal of policy options.

Appraisal of Policy Options. This element of the appraisal evaluates the policy
options specified, using the appraisal framework defined. It is first necessary to
identify the likely consequences of each policy option on the choice of treatment
methods. This is likely to involve the specification of likely scenarios taking account
of changes in the regulatory environment and the costs of applying different products.
It is also necessary to have regard for any local and regional variations in changes in
practice and changes over time. The likely environmental, social and economic
impacts of these different scenarios has been assessed, and measured against the
evaluation criteria. By discussing the pros and cons of these impacts, is possible to
undertake an overall analysis of the different options.

Conclusions. Based on the options appraisal, is possible to draw conclusions about
the most promising policy options, and to make suggestions about policy
development and further research.

The following sections of the report develop elements A to C of the methodological
framework. Specification of the appraisal framework is discussed in this section and
section 3 discusses the alternative treatment methods with respect to the policy
options. In section 5 the policy options are appraised based on the appraisal criteria.

18
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Figure 2.1: Methodological Framework

A. Specify Appraisal Framework
Specify problem to be addressed
Review policy context

Identify key stakeholders

Review socio-economic context
Identify objectives of sheep dip policy
Identify appraisal criteria

Specify approach to compare options

4L

B. Specify Options
Identify alternative treatment methods — products and application methods

Review impacts of each treatment method (costs, environmental, social and
economic impacts)

Specify policy options — regulatory approach and sub-options

4L

C. Appraisal of Options

Identify consequences of each policy option on sheep treatment methods
Identify likely environmental, economic and social impacts of each policy option
Measure impact of each option against appraisal criteria

Appraise options based on performance and rank

Analyse spatial, temporal and social dimensions

4L

D. Conclusions and discussion
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Specification of the Appraisal framework

The appraisal framework follows the steps outlined in box A of Figure 2.1.

Sheep dip pollution

The chemicals used to treat sheep ectoparasites, mainly by sheep dipping, can have
detrimental impacts on the environment. For example, residues of chemical can remain
in the fleece of sheep and be lost to the environment through dipping, sheep entering
watercourses, product misuse, loss of wool or fleece processing. Disposal of spent
sheep dip is also a further potential source of pollution.

Pollution from sheep dip can lead to four main areas of concern for the environment:

1. aquatic life forms such as invertebrates are seriously affected from sheep dip
pollution, while small amounts of sheep dip chemical have harmful effects on
salmonids®.

2. harmful effects of the polluting sheep dip chemicals on the breeding, development
and fitness of fish and wildlife;

3. damage to terrestrial ecosystems and groundwater from dripping of chemicals
from dipped sheep as well as disposal; and,

4. public health risk given the potential contamination of groundwater

Cypermethrin is highly toxic to aquatic invertebrates, fish and bees. Cypermethrin
binds with soil particles and concentrates in substrate/water boundary and therefore
concentration can be highest precisely where the most vulnerable invertebrates live
and where fish spawn (Shardlow, 2006). The environmental impact of SPs is not
limited to levels in dips, but also to residues in wools. SPs may be removed from the
wool by climatic conditions and deposited in the local environment. (McLean and Frost,
2003)

The two sheep dip chemicals, diazinon and cypermethrin, are commonly found
together in tributaries during the salmon spawning season. Minute amounts of
cypermethrin sheep dip (as low as 1 part per billion) can have a harmful effect on fish,
their ability to spawn, and on embryo survival and development. This has serious
implications for the survival of world famous salmon, sea trout and wild brown trout
populations. Synthetic pyrethroids such as cypermethrin are claimed to be 1000 times
more toxic to aquatic life forms than predecessor chemicals such as diazinon
(organophosphate).

Terrestrial environment impacts of disposal of sheep dip are attributed mainly to the
spreading of the dip onto fields normally by means of a vacuum tanker or bowser. The
dip is first diluted in accordance with the requirements of an EA groundwater
authorisation, the principle aim of which is to protect groundwater supplies. This can
cause persistent damage to invertebrate populations in the fields, reduce availability of
food for breeding birds and affect insects needed for flower pollination.

* These effects have yet to be quantified.
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The table below summarises water pollution incidents caused by sheep dip and
recorded by the Environment Agency in England and Wales between 2003 and 2006.

Table 2.1 Pollution incidents table from EA

2003 2004 2005 2006
D | c |OIN/A] Total | D C_|O/NA]Total| D | C |o/N/A] Total | D | C |Total
no. of cat 1 and 2 incidents 4 10 8 19 2 24 2 1 2 2 1 3 4
no. of cat 3 and 4 incidents 3 1 4 7 1 2 10 | 33 5 2 40 4 15 19
Total 9 5 14 10 20 4 34 | 35| 22 4 61 5 18 23
Main reasons for pollution
Runoff ffom 2 2 6 1 7 |1s|75] 1 10
treatment/dripping area
sheep access to water
course/pasture after 5 3 8 6 1 7
dipping
cont_ammatlon or draining 15| 25 4 3 1 4 1 1
of dipping tub
spraying lambs/sheep dip 05| 05 1
pen next to watercourse
Others
wash down of transport 2 2
flash flood 1 1
sheep foot knocked out
1 1
bung
antibiotic use unpermitted 1 1
by EA
upauthorlsed sheep dip 1 1 1 1
disposal
emergency dip 1 1
historic 1 1
resuspension of sediments
during high flow
deliberate discharge via a
] 1 1
drain
Cause Unconfirmed 2 2 4 8.5 5.5 2 16 | 32 5 1 38 3 17 20
Total 9 5 14 10 20 4 34 | 35 | 22 4 61 5 18 23
Evidence of dead fish and
reduced invertebrate life 1 6 3

D Diazinon
C Cypermethrin
0.5 siginifies incident attributed to both cypermethrin and diazinon

% of Cat 1 & 2 incidents attributable to Cypermethrin: 2004 79%
2005 81%
2006  75%

The figures indicate that most pollution incidents are caused by the routine use of
sheep dip, rather than its disposal. Cypermethrin was responsible for the majority of
more serious incidents.
The most frequent causes of pollution are:

» Run-off from treatment/dripping area

= Sheep access to water course/pasture after dipping

= Contamination or draining of dipping tub.
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Further details of sheep dip pollution, the main pollution pathways and the
environmental impact is provided in Annex 3.

2.4.2 Major pollution incidents in the last 5 years (including EQS failures) due to sheep dip
chemicals

= |n 2001 and 2002, organophosphate and synthetic pyrethroid sheep dips
were the two most common chemicals to fail their Environmental Quality
Standard (EQS), accounting for 40% of total EQS failures.5 In 2003, sheep
dips accounted for one third of failures.

= In 2001, 92% of the 50 sites sampled monthly had exceeded the EQS
standards for both sheep dip chemicals.6

= In 2003, a sample taken from the Teifi River at Pont Llanio (between
Lampeter and Tregaron) had a cypermethrin concentration of 27 ng/l, 13.5
times the Environmental Quality Standard maximum allowable
concentration (MAC EQS) and in excess of the known lethal toxicity
thresholds for sensitive freshwater life. Analysis showed that the
cypermethrin present was predominantly derived from a formulation of
insecticide that was licensed for arable use, but not for the treatment of
sheep. The author of the report suggests that infrequent sampling is highly
likely to have missed peak concentrations.7

= In 2005 in Scotland, of 134 groundwater samples analysed for
cypermethrin, 4 samples were above the EQS. This appeared to be part of
an upward trend — in 2004, there was one positive result, compared with
2001 to 2003, where there were no positive results.8

= A 2004 incident in which rainwater filled a farmyard dipping tub, causing
the mix to overflow and travel to nearby watercourses, led to the
elimination of invertebrates and crustaceans, including the endangered
and listed white clawed crayfish, from a 5 kilometre stretch of a Special
Area of Conservation and Site of Special Scientific Interest. The owners of
the dipping tub received a £38,000 fine from a court of law.9

= A 2005 sheep dip investigation in Southwest Wales, involving monthly
water column sampling at 18 sites and invertebrate surveys in 16 sub-
catchments, found that 16 sites had at least one sample with a

®> Arnold and Pepper (2004) ‘Characterisation and field evaluation of sheep dip chemical disposal’

® Environment Agency (2005), ‘Environmental impacts of sheep dip chemicals: a review of available
information’

" Rutt (2004) A Summary of Investigations of sheep dip pollution in Southwest Wales 2002-2004. Technical
Memorandum TMWO04_10

8 SEPA (2006) 11 August 2006 SEPA contribution: cypermethrin-based sheep dip suspension in the UK,
letter.

° Environment Agency (2005) ‘Penrith farmers ordered to pay 38,000 pounds for polluting beck with sheep
dip’ 3 August 2005
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concentration of diazinon above the limit of detection (although there were
no breaches of environmental quality standards for this substance).10

Policy Review
The Pollution Reduction Programme

The EA and VMD have recognised that prompt action is needed if we are to safeguard
our water and habitats and the reputation and viability of the sheep farming industry,
and, after consultation with relevant groups, have produced a Pollution Reduction
Programme (PRP) for sheep dip products. This aims to safeguard the environment and
to help to establish a sound basis for determining the future of products such as
cypermethrin.

The objectives of the PRP are to:

= Find and implement an overall solution that protects the environment,
animal health and the health, social well-being and economic viability of
rural communities.

= Minimise the environmental risks from sheep dip chemicals and prevent
further environmental damage;

= Ensure ‘good ecological status’ or better in watercourses polluted by these
chemicals, as required by the Water Framework Directive.

The PRP sets out an action plan for addressing the sheep dip problem, overseen by a
steering group representing a variety of environmental and farming interests. The
action plan has four key elements:

= An options appraisal designed to secure a sustainable solution to the
sheep dip problem;

= A series of measures to raise awareness of the environmental risk of using
sheep dip products;

= A monitoring programme for rivers and streams;

= A programme of scientific research to support the PRP.
This report presents the findings of the first of these four elements of the action plan.

Evidence from the PRP will be used to advise the Minister in deciding the future of
cypermethrin sheep dip products. The PRP is supported by a steering group
comprising representatives of the relevant stakeholder groups.

Although the initial requirement is to advise on the use of cypermethrin, the respective
risks and impacts of alternative products need to be taken into account, since these
determine the costs, benefits and risks of different options for regulating the use of
cypermethrin.

0 Rutt (2006) A Summary of Investigations of sheep dip pollution in Southwest Wales 2005. Technical
Memorandum TMWO06_03
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The Health & Safety Executive (HSE)

The Health and Safety Executive ensures the safety of Operators, Contractors &
Farmers using sheep dip chemicals. It provides guidelines and best practice measures
necessary under the Control of Substances Hazardous to Health (COSHH)
Regulations 1994 to assess the risks and decide what precautions are needed, and
gives advice on safe disposal.

Water Framework Directive (WFD)

The WFD establishes a new legal framework for the protection, improvement and
sustainable use of surface waters, transitional waters (estuaries and saline lagoons),
coastal waters and water under the ground (groundwater) across Europe. It requires all
inland and coastal water bodies to reach at least "good status" by 2015. The main
environmental objectives are:

= No deterioration of status for surface and groundwater and the protection,
enhancement and restoration of all water bodies;

= Progressive reduction of pollution of priority substances and phase-out of
priority hazardous substances in surface waters and prevention and
limitation of input of pollutants in groundwater;

= Reversal of any significant, upward trend of pollutants in groundwater;

= Achievement of standards and objectives set for protected areas in
Community legislation.

Benefits from improved water quality have been costed. The benefits range from
ecological benefits to improvement of raw water quality, recreational, angling and
general amenity benefits. The potential benefits associated with the Water Framework
Directive were estimated (in the regulatory impact assessment for the transposition
regulations) to be around £560 million per annum. This was considered to be an
underestimate because of the range of potential benefits which were not quantified.

DEFRA and Devolved Administrations - animal health and welfare standards

Defra and the devolved administrations together with industry stakeholders have an
overarching animal health and welfare standards to improve the health and welfare of
kept animals in England, Scotland and Wales.

The welfare of all farmed "livestock” on "agricultural land" is further protected in Great
Britain by the Agriculture (Miscellaneous Provisions) Act 1968, which makes it an
offence to cause or allow unnecessary pain or unnecessary distress.

The Welfare of Farmed Animals (England) Regulations 2000 came into force on 14
August 2000. They replaced the Welfare of Livestock Regulations 1994 and the
Welfare of Livestock (Amendment) Regulations 1998 and implemented EU Council
Directive 98/58/EC, the so-called ‘general Directive’, into English law. Separate but
similar legislation applies in Scotland, Wales and Northern Ireland.

There is a Code of Recommendations for the Welfare of Sheep in the Welfare of

Farmed Animals (England) Regulations 2000, which contains advice for stock-keepers
on best sheep husbandry practice. The regulations state that any person who employs
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or engages a person to attend to animals shall ensure that the person attending the
animals is aware that:

= jtis an offence to cause unnecessary pain or distress to any livestock on
agricultural land.

= the welfare of the animals under their care is ensured

= the owner and keeper of the animals shall have regard to their species,
and to their degree of development, adaptation and domestication, and to
their physiological and ethological needs in accordance with established
experience and scientific knowledge.

In addition to the Animal Welfare regulations, DEFRA also produces an Animal Health
and Welfare Strategy for Great Britain. This is a route map for work to improve the
health and welfare of kept animals in England, Scotland and Wales. The five main
objectives of the strategy are:

=  Working in partnership with all parties involved in animal health and
welfare.

= Understanding and accepting roles and responsibilities of all groups
interested in animal health and welfare.

= ‘Prevention is better than cure’ - to ensure that all animal owners have the
requisite skills in accordance with existing welfare standards and the
animals are cared for so that they are less likely to contract or spread
disease.

= Understanding the costs and benefits as prevention is cost effective and to
ensure the costs of livestock health and welfare are appropriately balanced
between industry and the taxpayer.

= Delivering and enforcing standards by providing good leadership and
helping to facilitate the raising of animal health and welfare standards. It
must also ensure that whatever interventions it makes are consistently and
effectively delivered and enforced. This is also to ensure that consumers
value the confidence they have in food produced safely from healthy
animals that are well cared for.

The Food Standards Agency (FSA)

The FSA is responsible for ensuring the safety of any food products and food that may
have come into contact with sheep dip chemicals.

The FSA’'s Clean Livestock Policy sets out the standards for acceptable and
unacceptable levels of cleanliness for cattle and sheep being presented for slaughter.
It was published in September 1997 by the Meat Hygiene Service (MHS) to improve
hygiene standards following the fatal ‘E-coli O157’ outbreak in Scotland in 1996.

The aim of this policy is to ensure a consistent approach to categorisation of animals

presented for slaughter and to minimise the risk of food poisoning caused by bacteria
on dirty coats and fleeces of cattle and sheep.
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Codes of Good Agricultural Practice

DEFRA has produced 3 codes for Water, Air and Soil to provide practical guidance to
help farmers and growers avoid causing pollution and to protect soil. These codes of
practice are now conditional for Single Farm Payment and include animal welfare.

Under the ‘Groundwater Protection Code: Use and disposal of sheep dip compounds’,
the farmer needs to comply with the Groundwater Regulations when carrying out
conventional sheep dipping activities. This code applies to static on-farm baths and
mobile systems. The code prohibits:

Discharging “List I” substances (which include substances normally found
in sheep dips designed to kill parasites) to groundwater.

Disposing of “List |” substances to land unless the farmer has obtained an
authorisation to do so from the Environment Agency beforehand.

Discharging to groundwater, or disposing to land, “List 1" substances
(which include substances normally found in “purl” or “bloom” dips) without
an authorisation from the Environment Agency.

The current regulatory, standards, and position regarding sheep scab on organic

farms

The EU regulation (no. 2092/91) permits the use of OP and SP dips, and
macrocyclic lactone (ML) injectible products, in organic production. The
UK compendium of organic standards also permits the range of
ingredients listed above (having recently admitted OP dips following the
withdrawal of SPs).

The Soil Association and some other UK organic bodies that set their own
organic standards which go further than the UK compendium, have
prohibited the use of OPs. These certifiers permitted the use of SP dips
but required permission prior to use. Such permission was only granted
where sheep scab was evident or presented a clear risk to the farm in
qguestion. The use of ML injectibles is also permitted on the same basis
(where scab is evident or presents a clear risk).

The major retailers have supported the position of not permitting OP sheep
dips in organic farming and currently no major processors (abattoir and
cutting plants) would accept OP treated lambs as organic.

Policy Objectives

From the policy review above, it is clear that national policy with regard to sheep
treatment should contribute to the following overall objectives:

To promote the sustainable future of sheep farming in England and
Wales, for the benefit of rural communities and the environment

To address the environmental problems caused by pollution from
sheep dip, particularly aquatic impacts (in accordance with the Water
Framework Directive), but also with regard for potential terrestrial impacts
(with reference to the Biodiversity Action Plan and other relevant policies
and strategies)

26



An Apprais

2.7

J30253398

al of the Options for Responding to the Risks and Impacts Associated with Sheep Dip Products —
Final report

= To ensure acceptable standards of animal health and welfare, in
accordance with the animal welfare standards set out in the Codes of
Good Agricultural Practice.

= To avoid adverse consequences on human health, in accordance with
Health and Safety Control of Substances Hazardous to Health (COSHH)
Regulations 1994,

= To achieve the above objectives at acceptable cost, considering the
cost implications for regulators as well as the farming and veterinary
sectors.

Measuring Performance against Criteria

The brief makes clear that the costs and benefits of the different options should be
qguantified and valued as far as possible, but that, given the timescale and budget for
the study, this exercise is based on already published evidence, plus information
gained from the consultation exercise.

Valuation of the full costs and benefits of different options is complicated by
uncertainties, both in quantifying the scale of the impacts of different options, and in
assigning monetary values to these. The assessment has been subject to considerable
scientific, as well as economic, uncertainties, which are likely to continue even with
more detailed research. The assessment has been based on the best available
scientific advice and economic evidence. As well as data on treatment costs, relevant
evidence also include existing economic valuations of the affected ecosystems,
economic studies of human health and animal welfare issues, and estimates of the
economic significance of sheep farming, angling and rural tourism. Some cost
estimates of the appraisal criteria from published sources and calculated as part of this
study is given in Table 2.2.

Given the range of scientific and economic uncertainties involved, it is was agreed that
the appraisal would seek to apply an approach using multi criteria analysis (MCA) to
identify the relevant impacts of each option, relative to the ‘do nothing’ option.

It is unlikely that all impacts will follow an even time profile and have an equal value
over time. The analysis and interpretation of findings need to consider different types
of costs and benefits, including short and long term impacts, potential cumulative and
threshold effects, and different degrees of risk. Consultations with key stakeholders
and experts have enabled us to collect further data to inform the evaluation against the
agreed criteria.

We have reviewed the relevant policy objectives and set out the appraisal criteria in
Table 2.2. The full range of potential impacts disaggregated by environmental, social
and economic category has been analysed and critically discussed as the basis of the
subsequent options appraisal.
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Category

Criteria

Impacts Considered

Social

Animal health &
welfare

Spectrum of control activity — (Blowfly, scab,
lice, tick, keds) — all alternative methods of
treatment will be compared under the
assumption that they provide a full coverage
of the above five ectoparasites (coverage of
protection). 6.10.1

Protection period provided to the animal
(weeks). 6.10.2

Human health

Adverse health impacts based on level of
mammalian toxicity. Effects on the central
and peripheral nervous system and local
effects such as paraesthesia (incidence of
cases) 6.10.4

Environmental

Aquatic Impact on aquatic invertebrates and fish
(incidence of cases) 6.11.1 and 6.11.2
Terrestrial Impact on soil organisms such as dung

beetles (incidence of cases) 6.11.3

Costs to anglers

Impact on economic value of fishing property
rights and direct and indirect impact of the
fishing industry (£)6.11.5

Water pollution
costs

Impact on EQS standards being breached
and ‘assumed’ cost of meeting WFD
objectives  (frequency and scale of
exceedances) 6.11.6

Economic

Wool scourer
industry impact

Impact on testing and treatment costs of
sheep dip chemicals (£) 6.12.1

Cost of treatment to
farmer

Impact on labour cost, cost of
chemical/medicine, equipment cost (e.g. Dip,
shower, spray gun, etc), transport of sheep to
dipping facility, cost of disposal (£) 6.12.3 —
6.12.5

Withdrawal period
for meat

Effects on the carcass value of the lamb if
not sold at the time it is most productive
(days) 6.12.10

J30253398
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Increased Cost of additional treatment or switch to new
resistance to (more expensive) methods due to recurrence
disease due to of disease as a result of resistance to
reduced range of chemicals due to prolonged or incorrect use

protection products | (to maintain welfare as in do nothing) (£)
6.12.8 and 6.12.5

Regulatory Cost of new revised | Cost of regimes (£) 6.13
Impact inspection /
monitoring regimes

J30253398

Note: Annex section humber shown in bold italics in the column ‘Impacts considered’

As shown in Table 2.2 the impacts are explicitly measured in economic terms only for
fishing/angling, cost of treatment/control options for farmers and costs of ecto and
endo parasites as proxy for resistance costs for comparing all policy options. More
details on these costs are provided in Annex 4.

The appraisal has also sought to apply the basic principles of a regulatory impact
assessment (RIA). This requires that the appraisal consider the full range of potential
impacts (economic, social and environmental) and the incidence on all relevant
stakeholder groups. It also requires a clear statement of policy objectives (as the basis
of appraisal criteria), consideration of a range of policy options designed to meet these
objectives and consultation with all of the key interest groups affected.
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ALTERNATIVE TREATMENT METHODS FOR SHEEP
ECTOPARASITE CONTROL

Introduction

Sheep are prone to attack by external parasites such as blowfly, ticks, lice and sheep
scab mites. If left untreated, scab and blowfly can cause severe welfare problems in
affected animals, as well as economic losses. By far the most serious is sheep scab,
which presents a major hazard to the welfare of sheep, and potential financial loss to
the farmer (Bates 1998). Sheep affected by scab do not perform as well, and the
infection, which causes severe distress to the animals, damages both the fleece and
the hide (Corke, 1997). It is estimated that an infection can cause a 10% drop in flock
performance (lamb and wool sales), costing in the order of £4-£5 per ewe (Stubbings,
1998).

Thus main reasons to control sheep ectoparasites are:
=  Sheep health and welfare

=  Sheep production — meat and wool.

Treatment Strategies
Overview

The range of treatment strategies comprise variations of chemical treatments for sheep
using particular chemicals (SPs, OPs and others) and delivery systems (dipping,
jetting, pour-ons and injectibles) to address one or more of the parasites afflicting
sheep; with various associated measures to mitigate one or more of the identified risks
or impacts. A treatment strategy of providing no chemical treatment is not considered
on the grounds that without some minimum level of continued protection, the welfare of
sheep would deteriorate to unacceptable levels. Such levels would also be associated
with a significant loss of productivity of flocks such that it would bring into question the
continuation of sheep farming.

In addition to the various medicines and application methods, successful ectoparasite
control depends on good flock management options. There are two main approaches:

= Prevent/protect — use of sheep dip products to stop the parasite entering
the flock (scab, lice) and stop blowfly, tick and keds getting on to the sheep
or preventing their spread. This is more common with larger flocks.

= Treat/cure — to take action only when there are signs of infestations. The
whole flock may be treated as a precautionary approach.
Sheep Ectoparasites
Sheep scab
Infestation with sheep scab causes loss of wool quantity and quality (Kirkwood 1980),

damage to hides, weight loss and/or poor growth rates, abortion, low birth weights and
low milk yields (Sargison et al 1995). The welfare of the affected sheep is seriously
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compromised (Corke 1997) and the economic loss to the farmer significant (Stubbings
1998). An outbreak of sheep scab is something any shepherd dreads because of its
impact on flock performance.

Blowfly

Green Bottles, Lucilia spp., and Blue Bottles, Calliphora spp., are attracted to wool
damaged by excessive wetness, urine or faeces. They lay their eggs on the sheep and
these develop into maggots. These eat their way into the sheep causing severe
irritation and toxaemia. This is known as ‘strike’ and usually occurs in the breech area,
although other areas can be affected.

Blowfly strike (myiasis) is normally due to the maggots of the Green Bottle fly (lucilia
sericata), but Blue Bottles may also be involved. All flocks in the UK are at risk,
although climatic differences will favour some more than others, together with
management factors such as shearing date, endoparasite burdens etc. Sheep
continually have to be protected from blowfly as they are always prevalent, unlike lice
and scab, which have to be treated only when the parasites are contracted by a
number of ways such as sheep from neighbouring farms, returning from market,
shared grazing areas or wild sheep.

It is estimated that 1-2% or the national flock are ‘struck’ every year, which can be
anything between 355,000 to 710,000 animals. In terms of prevalence, more flocks are
directly affected by blowfly strike than any other ectoparasite. Struck lambs grow more
slowly, the carcass is devalued and hide permanently damaged. The welfare of the
animal is also compromised as the maggots effectively feed off the living flesh.

Lice

Biting lice, also known as Bovicola ovis, are the most prevalent species of lice in the
UK (the others being defined as sucking lice), and live in wool. Until the deregulation of
sheep scab control, lice were not considered to be a significant problem because they
are effectively controlled by dipping in OP compounds. However, since the demise of
compulsory dipping and the more widespread use of endectocides, which have little or
no effect on biting lice, the louse population has exploded (VLA communications).

While the effects of lice on the animal are not so profound as for scab or blowfly, the
sheep are irritated, lose wool and growth rates are reduced. Unlike scab, however,
significant loss in body condition is not normally a feature or pediculosis. Louse
infestation is often confused with sheep scab.

Ticks

It is estimated that 300,000 lambs are affected by tick borne diseases (louping-ill, tick
pyaemia; tick borne fever) annually. Sheep either die or are left permanently stunted
with significant reduction in value. In addition, the tick can also affect other species,
notably deer and grouse. In the case of the latter, sporting estates lose a significant
number of birds to tick borne diseases. In some areas of the country, sheep flocks
have been able to capitalise on this and attract financial help from landlords to control
the tick so as to increase the grouse bag.
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While the number of flocks affected by ticks is in the minority, the effects can be
devastating if this parasite is uncontrolled. In this context, the tick must be viewed as a
very important target, or even the top priority, in those areas where the parasite exists.

Headfly

While only a problem of specific areas of the UK, in warm, wet summers, headfly can
cause severe loss in affected flocks. Headfly causes damage (broken head) to the
horned breeds of Southern Scotland and Northern England and there are known
reports of cases in Wales and central Scotland. In the 1970s, it was estimated that 2.5
million sheep were at risk of injury from headfly and CVL reported that 30% of sheep
could be affected on farms with the worst fly foci (SVS Tarry 1986).

Keds

The sheep ked, Melophagus ovinus, is a wingless fly. It is found in the wool and
causes considerable irritation and, in particular, it damages the skin and is the cause of
‘cockle’ in sheep leather. Keds are of a dark brown colour and considerably larger than
lice. They can be distinguished from ticks as they have 6 legs, as opposed to the tick's
8 legs. The Ked population of the UK is relatively low. OP compounds are very
effective against the Ked, and have kept them under control. They may be undergoing
a limited resurgence as control practices change, but in terms of their effect on the
sheep, the resulting losses (hide damage known as ‘cockling’ and wool loss due to
rubbings) are minimal.

Table 3.1 Parasite Priorities and Main Risks

Store Finisher Lowland Upland Hill
Parasite Scab and lice Blowfly top priority Scab & ticks top Scab & tick top
priorities Scab and lice priority priority
Blowfly and lice Blowfly, lice and
headfly
Risk level | Lowest Lowest Medium Highest
for scab
Main 1. By purchased 1. By purchased Same as for 1. Common
reason for sheep sheep Lowlands but a grazing areas
scab 2. Sheep 2. Sheep higher amount of
outbreak returning from returning from | Sheep and larger 2. Same as for
(in order of risk area risk area size of areas mean Lowlands
babilit (sheep (sheep higher risk of
probability) markets) markets) contact with
3. Frominfected | 3. From infected neighbour
lorries lorries
4. Contact with 4. Contact with
neighbour neighbour

J30253398

Notes: Store finisher — Traditionally found in the arable areas of eastern England or dairy farms with surplus
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grass in the west
Lowland — Non-LFA areas in England, Scotland and Wales
Hill — Large parts of Scotland, Wales, Northern England and South West

Upland — As above plus Welsh Border and marginal areas. Some farms may fall into both categories

The Hill sheep farms are the main hotspots for sheep scab and they are transferred to
the lowlands and uplands by sheep movements dictated by the sheep markets.

Prevalence and Regional Distribution of Scab, Lice and Blowfly Strike

The prevalence of psoroptic mange (sheep scab), louse infestation and blowfly strike in
sheep in Great Britain between March 2003 and February 2004 was investigated by
means of a retrospective postal survey, stratified by region'. Of the 3530
questionnaires sent out, 1067 were returned completed, a response rate of 30 per
cent. Overall, 9 per cent of the farmers reported at least one outbreak of scab, 11 per
cent reported an outbreak of lice and 75 per cent reported at least one case of blowfly
strike. A mean of 1.4 per cent of ewes were struck by blowfly and 2.8 per cent of
lambs. There were strong regional variations in disease prevalence, with scab and lice
infestation being highest in Wales, Scotland and the north of England and blowfly strike
highest in the south west of England.

Table 3.2 Percentage of Farms with Scab, Blowfly and Lice (2004)

Scab Blowfly Lice
Scotland 14 60 7.3
Northern 11.3 77 13.5
Central 4.4 76 7
Eastern 6.5 73 11.5
South West 6.4 82 7
Wales 17 74 21

Source: Bisdorf, et. Al (2006)

The proportion of farms with at least one outbreak of scab was highest in Wales,
followed by Scotland and northern England, with 17 per cent, 14 per cent and 11 per
cent of flocks affected, respectively.

Sheep Treatment Products

Currently there are only four categories of product that control ectoparasites™?:

Organophosphorus (OPs) - Organophosphate compounds (OPs) were developed as
chemical warfare agents because of their action in inhibiting blood cholinesterase
activity. This means that in effect they can cause continual and uncontrolled stimulation
of organs and muscles. These act as neurotoxins and kill the parasites. Currently, only
one active ingredient in the OP group, Diazinon, is authorised by the VMD (2006).

1 B. Bisdorff, A. Milnes, R. Wall, Prevalence and regional distribution of scab, lice and blowfly strike in
Great Britain in Veterinary Record (2006), 158, 749-752

12 See Table Al in Annex for all sheep dip products by group, chemical and trade name

J30253398
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Synthetic pyrethroid (SPs) — SPs were introduced in the early 1980s as a possible
replacement for the OPs. SPs also act as neurotoxins but have low mammalian
toxicity, which means lower human health risks. There are two active ingredients that
are currently authorised by the VMD (2006) — Cypermethrin and Deltamethrin.

Macrocyclic lactones (MLs) — Also known as endectocides injectibles were
introduced in 1992. They are administered through inter-muscular injection and Kill
internal parasites. Currently, there are three active ingredients authorised by the VMD
— lvermectin, Moxidectin and Doramectin. Table 3.3 summarises the main advantages
and disadvantages of the three categories.

Insect growth regulators (IGRs) — these disrupt the normal growth and development
of the early stages of blowfly maggots. Applied as a pour on, they are not effective
against other sheep parasites (i.e. lice, scab & ticks). Currently, there are two active
ingredients authorised by the VMD - dicyclanil and cyromazine. We do not have
enough information on all appraisal criteria to include IGRs as a separate product
category. However, they are included under pour-ons for the purposes of this study.

Table 3.3 Main Advantages and Disadvantages of the Three Main Categories of
Product

Advantages Disadvantages
= Broad coverage of control activity — = Dip disposal/run off serious
SP X . : .
Blowfly, scab, lice, tick, keds environmental issue
= Curative and protective (6-8 weeks) » Dipping labour intensive — may require
» Very short meat withdrawal periods (1-12 subsequent treatment in short period of
days) time
» Used by Organic farmers » Dipping stressful for sheep
oP » Broad coverage » Perceived operator safety issues
= Curative and protective (9-12 weeks) = Dip disposal/run off serious
= Relative short meat withdrawal periods environmental issue
(14-35 days) = Dipping labour intensive
» Dipping stressful for sheep
= Organic farmers not permitted to use
OPs
ML » Effective against internal parasite worms | = Long meat withdrawal periods (42-70
as well. days after 2" injection)
= Injectible — low volume = Not broad spectrum - Only effective
= Operator safety against sheep scab and parasitic worms
= No serious environmental risks — though = Not sustainable situation as could lead
active chemicals present in the faeces to increase in resistance to intestinal
and urine can impact the terrestrial and worms
aguatic environment. = lvermectin & moxidectin require repeat
treatment
= Sub-cutaneous injection of lvermectin &
moxidectin is technically difficult in
practice
= Not cost effective for large flocks
J30253398 34
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3.25 Methods of Application

There are four main methods by which treatments for sheep parasites may be applied:

Sheep dips — the sheep are completely immersed in a bath of dip wash solution (OP
or SP dips). The comprehensive nature of plunge dipping means that difficult
diagnostic decisions can be avoided as they control all ectoparasites effectively. Sheep
dipping not only prevents external sheep parasites but is also good for the general
wellbeing of sheep.

The correct dip formulation is important for efficacy of the treatment. If the dip is less
concentrated then the chemical, which is designed to stick to the fleece grease, will not
stay for long. This will reduce the protection period, requiring more frequent dipping.
This in turn will increase the environmental risks. However, using a higher
concentration of the dip product will increase the risk of dip run off from the fleece as
only a limited amount can be absorbed. The dead dip on the fleece will turn into
powder and easily wash off by rain or wind.

Plunge dipping costs range from 75 pence per sheep to £1 per sheep and depends on
distance travelled and number of sheep.

Pour-on or spot-on — products are applied to specified areas of individual animals.
For example, cyromazine is applied by a small hand held gun which emits a narrow fan
spray; ‘spot’ between the shoulders on the mid-line; cypermethrin pour-ons are applied
as a line down the back from shoulders to rump. However, pour-ons are not as reliable
as dipping.

Injectible products — - are given either subcutaneously (under the skin) or intra-
muscularly (into the muscle) depending on the product used and are a suitable
effective alternative to dipping. Injectibles require more application from the farmer as
the dose depends on the weight of the sheep and the sub-cutaneous injection of
ivermectin & moxidectin is technically difficult in practice. The wrong dose or a missed
dose would not protect/cure the sheep. It could also lead to an increase in resistance
to other endo and ecto parasites.

Jetting and showering - involves the application of OP or SP dipwash solution at high
pressure via nozzles or using dipwash solution at low pressure to groups of sheep (12-
20) in a shower ‘off-label’. Similar to showering, the replenishment levels are not clear.
A Natural Trust report™ has found that fleece length may have a significant effect on
the efficacy of OP or SP dipwash, applied via a shower dip, to control sheep scab and
other ectoparasites. The report has recommended that shower dipping should be
carried out for scab (and lice) control no later than September/October, when fleece
length still allows dipwash to penetrate to skin-level. The efficacy of shower dipping
may decrease thereafter until shearing. Showering costs range from 55 to 80 pence
per sheep and depend on distance travelled and number of sheep.

There are no products specially formulated for showering. Existing dip products are
used instead, leading to uncertainty regarding the replenishing of the used dip product.

13 More details of the study and findings given in Annex 4.
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It must be noted that plunge dips are not licensed for use as jetters and sprayers to
treat or control ectoparasites. Manufacturers of jetters and sprayers claim their
products provide a cheap, convenient and effective means of treating sheep for
ectoparasites but there is no scientific evidence to support these off-licence claims.
The VMD is aware of the situation and has asked the VPC to advise on the issue.
Currently the VMD via their web site actively discourage the use of dip products in this
way. This situation is likely to lead to ectoparasites developing resistance to both OPs
and SPs to the detriment of sheep health and welfare.

3.2.6 Spectrum of Control

Sheep dip treatment options are differentiated by a number of products and method of
application. The spectrum of control for alternative treatment methods is given below:

Table 3.4 Spectrum of Control

; - Protection Meat
Method of Scab Blowfly Lice, Tics & Keds period withdrawal

Active substance application | Treat| Prevent| Treat| Prevent| Treat |Prevent| (weeks) | period (days)
SPs

Cypermethrin Dip yes yes yes yes yes yes 6108 12to 18

Cypermethrin Pour on No No yes yes yes yes 6108 8

Alpha-Cypermethrin Pour on No No yes yes yes yes 8 to 10 28

Deltamethrin Pour on No No yes No yes No n.a. 7
OPs

diazinon Dip yes yes yes yes yes yes 9to 12 35
Chitin synthesis inhibitor

Cyromazine Pour on No No yes yes No No 8to 10 3
MLs

Doramectin Injection yes No No No No No 17 days 56-70

lvermectin Injection yes No No No No No 14-42

Moxidectin Injection yes No No No No No 28 days 70

3.3 Cost of Treatment

It is very difficult to estimate the total costs of treatment. The costs of treatments are
affected by many variables such as which parasite to treat, number of sheep being
treated, weight of animal, distance from facilities, labour available, time of the year and
end use. A detailed description of the costs of ectoparasite treatment by method of
application and chemical used per sheep is given in Annex 4.

Contract charges vary by size of sheep farm, where contractors would have a
minimum ‘set up’ fee to take account of distance travelled and number to be treated.
From our consultation exercise, one jetting contractor quoted 65 to 70 p/sheep for the
first 100 and 50 p/sheep thereafter. Hill flocks would also have higher gathering costs
due to the extra time taken to gather sheep from distant hill grazings. Small flocks do
not benefit from the economies of scale and have poor ‘buying power’, hence they pay
disproportionately higher prices for parasite treatments. Dose rates vary for the pour-
on products depending on the parasite in question and the live-weight of the animal.

3.4 Factors Affecting Choice of Product/Application Method for Ectoparasite
Treatment

There are a range of factors influencing the choice of treatment methods:
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Timing of applications — in many hill/lupland flocks, the sheep are only gathered
at certain times of year so the time of application is limited, with little opportunity
for reactive strategies. During the course of the year, the following events occur
and will vary significantly across the country and farm type (hill, lowland, upland).
The main periods of gathering are:

=  Pre-lambing/lambing
= Before turning back to the hill/marking
= Shearing
= Weaning
= Pre-tupping
= Replacement entries
= As away wintered stock leave/return to the holding
Cost — cost is one of the biggest factors as the sheep industry is under severe

economic pressure as discussed in chapter 2. Furthermore, the cost to farmer is in
addition to the cost of chemical in terms of labour, disposal and transportation.

Accurate diagnosis (e.g. for tick or scab) — where the target is specific, for
example ticks in the spring in hill flocks or blowfly in summer in lowland flocks
there is a clearer choice of strategy. At other times choices are more difficult
because there is the opportunity to deal with a number of parasites with one
treatment (spectrum of coverage) if properly planned. This also supports the case
whether the treatment is for a cure or protection.

Resistance — signs of resistance to one family of chemical, for example diazinon,
would encourage the sheep farmer to use SPs instead.

Flock size — the choice of product and method is also influenced by the number of
sheep to be treated. The more expensive endectocides are often used for small
numbers, for example returns from a market, rams, etc. compared with dipping
where large numbers are treated in one session.

End product — for wool or lamb - the type of product applied varies with the length
of wool on the sheep, as some applications can be more effective than others.
Thus, the following is applied (Savage 1998, VMD 2002)

= Off-shears backline/spray-on: Organophosphate, Synthetic pyrethroids,
Dicyclanil

= Short-wool dipping: Organophosphates, Synthetic pyrethroids
= Short-wool backline/spray-on: Dicyclanil
= Long-wool jetting: Organophosphates, Synthetic pyrethroids, Cyromazine

= Long-wool backline/spray-on: Synthetic pyrethroids, Diazinon (in
combination with cypermethrin), Cyromazine, Dicyclanil

= Injection: Macrocyclic lactones.
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The highest ectoparasitic residue levels occur after application to long wool during
the final six months of the growing season (Russell 2001).

7. Operator safety — some employers and farmers are reluctant to use OPs and
either use contractors or prefer to use alternative products. A Certificate of
competence (CoC) is required for OP and SP dipping.

8. Facilities / pollution risks — many farms have old dipping facilities which may not
be up to existing acceptable standards. Contractors are often used in these
circumstances. Access to Groundwater authorisation sites for safe disposal is also
an important requirement to carry out dipping.

9. Environment / location — there is a risk to the environment from dipping setup
and farm location. Proximity to streams, pathways and roads and site availability
for mobile dip baths, showers or jetters away from watercourses or main drains
are also factors.

10. Weather — plunge and shower dipping is normally avoided in extreme hot or cold
weather.

11. Organic farmers - Organic farming is being promoted for social and
environmental reasons. Organic farmers are unable to use OPs but permitted to
use SPs. In the absence of SP and OP dips, the only other products available for
organic treatment of scab are injectibles, containing moxidectin and doramectin,
from the chemical group macrocyclic lactones (ML). However, when the statutory
withdrawal period is doubled, as required under EU organic regulations, producers
are faced with a period of 140 days when they cannot sell treated animals with
organic status.

The probability of particular risks (such as disease transmission between animals) and
scale of impacts (such as the economic effects on farm incomes) of the different
treatment options vary depending upon the geographic and farming contexts. These
contexts can be differentiated on two dimensions:

= Hill farms and lowland farms — reflecting the different environmental and
economic contexts of sheep farming

= Intensive and extensive flock management — reflecting the different animal
husbandry practices

There is some overlap between the two dimensions such that extensive flock
management tends to be practised more on hill farms and less on lowland farms. The
reference to these contexts allows a more explicit framework for examining selected
options, and a basis for understanding the sensitivity of assessed impacts according to
the different operating contexts of sheep farms.

35 Insecticide Resistance

The prevalence of resistance to ectoparasite control measures such as SPs, OPs and
MLs is perceived as a very serious problem for animal welfare and costs to the sheep
industry. The prevalence of resistance can play an important role in the choice of
methods of controlling sheep ectoparasites. With respect to sheep scab, the impact of
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resistance is not reflected immediately in decreased protection periods but failure to
cure.

There are two aspects of increasing drug resistance:
1. The treatment does not kill scab mites.

2. MLs used for ectoparasites also tackle endoparasites and greater use of MLs
would lead to a high resistance in sheep endoparasites.

It is a biological fact that the more any chemical is used, the faster the rate of increase
in resistance. It is very clear that it is time related. Resistance is best viewed as drug
tolerance, since ‘resistant’ individuals can often be removed by exposure to higher
dose rates of anthelmintic (endoparasitic'*) up to the maximum tolerated dose. It is not
possible to accurately predict when resistance will occur to OPs or MLs in the event
that the suspension on cypermethrin sheep dips is maintained. There is anecdotal
evidence that the fewer compounds that are used to treat and prevent a parasite, the
greater the likelihood that the parasite will develop resistance.

Anthelmintic resistance (AR) is measured in a number of ways, including field tests
such as faecal egg count reduction trials (FECRTS) and laboratory assays, like the
larval development test (LDT). An effective anthelmintic will reduce egg counts by
100%, i.e., to zero. When measured this way, resistance is said to exist if the reduction
in egg count is less than 95%.

Anthelmintics will continue to give clinical responses in parasitised sheep even if the
reduction in faecal egg count (FEC) is substantially less than 95%. Consequently,
sheep farmers may not be aware that resistance to an anthelmintic is present if they
are still achieving 80%-90% reduction in FEC.

There are three groups of anthelmintic (endoparasitic) drugs: Benzimidazoles (BZ),
Levamisoles (LM) and Macrocyclic Lactones (MLs), where MLs are also used for
ectoparasitic treatment. BZs have been around for the longest, followed by the LMs
and then MLs. The degree of resistance is highest for the BZs followed by the LMs and
then the MLs. Using MLs for sheep ectoparasite treatment will hasten the development
of resistance to these products by internal parasitic worms.

Increased Drug Resistance and Economic Implications
The increasing drug resistance has potentially very significant economic implications:

= Farmers would have to dip more often (thus also increasing the risk of
environmental pollution).

= The emergence of resistance leads to a rapid downward spiral: if, for
example, the sheep scab mite developed widespread resistance to
diazinon and in the absence of cypermethrin the only treatment option was
an ML, the frequency of use of the MLs would rise exponentially, as would
the selection pressure on other parasites to then develop resistance to the
MLs. The fact that the MLs have activity against internal as well as

14 Internal worms
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external parasites makes this scenario more likely. Furthermore, it should
be borne in mind that even “routine” treatment for scab with MLs increases
the selection for resistant internal parasites.

If scab mites are already resistant to SP dips and are possibly developing
resistance to OP dips, there is absolutely nothing to be gained through
more frequent dipping — in fact this could make matters worse. It is often
assumed that survivors do not receive a lethal dose and the reaction is to
increase the dosage or frequency of application, resulting in further
resistance of susceptible parasites and an increase in susceptible
individuals. This irrational countermeasure can lead to increased residues
in meat, milk, wool or hides, together with the environmental impact of
processing the latter. When this happens, the next step is to switch to a
new product, but with the same type of persistent application, resistance to
the new chemical evolves in the same way.

With fewer chemical options, farmers would have to spend more on better
flock management options, with implications for capital and labour cost.

Loss in sheep productivity — The three major endemic sheep diseases in
Great Britain are gastro-intestinal (Gl) parasites, footrot and scab. Table
3.3 indicates the economic cost associated with increased resistance to
endoparasitic treatment such as MLs. The Gl parasite infestation has a
much higher cost in terms of output loss and treatment. Growth in the use
of MLs to treat sheep scab could thus have a significant impact on total
cost of sheep diseases for the sheep industry.

Table 3.5 Numbers of animals affected and annual cost components for gastro-
intestinal (Gl) parasite infestations, footrot and sheep scab in British sheep,

classified by cost type

Gl parasites| Footrot | Sheep scab

No. affected (million)

Ewes 1 0.2

Lambs 17.9 0.5 0.1
COSTS (£ million)

Costs of growth reduction 63.7 1.5 0.8

Costs of reduced lamb output 5.3

Costs of treatment and control 20.3 3.6

Costs of prevention 13.9 7.5

Total costs 84 24.4 8.3

Source: Nieuwhof and Bishop (2005)

The prevalence of wormer resistance in sheep flocks in the UK has risen sharply in
recent years and results from the 2005 Wales “Worm Watch” project showed that
some degree of wormer resistance exists on more than 80% of Welsh flocks. However,
in most cases the levels of resistance found were relatively low which means that if
changes are made to worming programmes now, most farms could still maintain

effective worm control.

More details on costs of major ectoparasite diseases and potential benefits of
reduction in disease impact are provided in Annex 4.
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Impact of Ectoparasitic or Anthelmintic Resistance in the Short Run

In the short term, mixed infections of, for example, lice and mites can only be treated
with OPs or SPs. While currently uncommon, SP resistance exists in the UK and
tolerance for OP in sheep scab mites is increasing as shown in Annex 4. Therefore, on
these farms, a combination of an ML and an SP pour-on or ML and OP dips must be
used. Furthermore, only one member of the MLs — doramectin — eliminates mites
(sheep scab) after a single treatment.

In most cases, the affected sheep must receive 3 treatments: an SP and 2 ML
treatments. This has cost implications for the farmer both in terms of extra treatments
and also extra labour. There is also a risk to consumers as withdrawal periods may not
be observed if multiple treatments make them too onerous.

Impact of Ectoparasitic or Anthelmintic Resistance in the Long Run

In the long term, removal of cypermethrin (1 of 3 families of molecule that treat sheep
scab) greatly increases the resistance pressure on the remaining two options: OPs and
MLs. Furthermore, some farmers dislike using OPs. For these farmers, there is
currently no product available in the UK market that has residual activity against sheep
scab. This situation could worsen if ML resistance develops in the UK — increased
reliance on MLs will greatly increase the likelihood of such a development.

Other Control Options — Flock management

A large proportion of the national flock (lowland and uplands) could be protected from
parasites if sheep farmers adopted certain flock management options. These options
are already wisely used but there is a varying level in standards of practice.

= Clean Areas — when an animal is treated for scab and/or lice with a
product of little or no residual protection (persistence), under the Sheep
Scab Order (1997) it must be returned to an area which has been free of
sheep for at least 16 days if it is to remain parasite free. This includes
transport, handling pens and other facilities.

= Quarantine — this involves complete isolation for at least 3-4 weeks and
will stop parasites entering the flock. Even then, it is not considered to be
sufficient by itself.

= Measures to address particular vectors for parasites, which include:

0 Treated Purchased Animals — when animals are brought into the
flock the vendor may claim to have treated them. Efficacy is not
guaranteed; therefore, unless re-treated by the buyer, there will be
a risk to flock security. This approach should be used in
conjunction with quarantine.

0 Other Movements — small numbers of animals returning from
market, those returning from grazing away from the main holding,
rams, cade lambs, stray sheep, etc. all pose a threat to security.

o Other Vectors — contractors, (shearers, scanners, etc.) vets,
fieldsmen, etc., coming on to the farm are potential vectors for the
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parasites and a neighbour with a problem where sheep can rub up
against the same fences.

= Locally co-ordinated sheep scab treatment and control campaigns. This
approach was particularly successful in parts of Scotland where it was
promoted under the Scottish Sheep Scab Initiative. The approach is also
adopted in parts of England.

Risk of new diseases such as Bluetongue

Bluetongue is an insect—transmitted, viral disease of sheep, cattle, goats, and other
ruminants, such as white—tailed deer and pronghorn. It is particularly damaging in
sheep; half the sheep in an infected flock may die. The tongue and mucous
membranes of the mouth become swollen, hemorrhagic, and may look red or dirty blue
in colour, thus giving the disease its name. Bluetongue occurs mostly during periods of
high temperature and rainfall and usually disappears with the first frost or severe cold
weather, and viruses are spread from animal to animal by biting gnats.15 The disease
was detected for the first time in Northern Europe in August 2006, when an outbreak
was reported in a farm in Limburg, in the Netherlands. Dutch, Belgian and German
authorities have since taken classical disease control measures such as zoning and
movement control, and continuous surveillance within the countryl6. The outbreak is
considered by Defra to be a significant development in the epidemiology of the disease
in the European Union, and on the basis of limited information, there is an increased
likelihood of the disease being transmitted to certain parts of the UK by movement of
potential vectors®’.

Impacts of Treatment Methods

The appraisal of the different treatment methods is summarised in Table 3.6.

The social, environmental and economic impact of each of the four policy options will
be determined by the particular mix of treatment methods and the related impacts of
each of the treatment methods. For each policy option including the ‘do nothing’ option,
a combination of treatment methods is used to provide the same level of animal health
protection as provided by SP dips pre-suspension. The scale of impact (high, medium
or low) for each of the cells is based on the research and stakeholder consultation
undertaken as part of this study and described in detail in Annex 4.

Please see the following sections in Annex 4 for details of each of the appraisal
criteria:

5 Schoenian, S (2006) Sheep 201: A Beginner's Guide to Raising Sheep

'8 OIE - World Organisation for Animal Health website, wWww.oie.in}

17

Defra, ‘Bluetongue in sheep in the Netherlands’, International Animal Health Division, Preliminary
Outbreak Assessment, 18 August 2006 'htip://www.defra.gov.uk/animalh/diseases/monitoring/pdi/bt:
\nisheep180806.pdt
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6.10 Social Impact - 6.10.1 Spectrum of control, 6.10.2 Protection period and efficacy,
6.10.3 Animal health and welfare impact, 6.10.4 Human health impact

6.11 Environmental impact - 6.11.1 Evidence of environmental impacts, 6.11.2
Aquatic impact of cypermethrin and diazinon, 6.11.3 Terrestrial impacts of
cypermethrin, 6.11.4 Environmental impact of other treatments relative to
cypermethrin, 6.11.5 Cost to anglers and the fishing industry, 6.11.6 Water quality
standards

6.12 Economic impact - 6.12.1 Wool scourers treatment costs, 6.12.2 Sewage
treatment works (STWSs), 6.12.3 Cost of treatment to farmer, 6.12.4 Optimal control
strategies, 6.12.5 calculations for Table 6.3, 6.12.6 Optimal strategies from other
studies, 6.12.7 Sheep endo and ecto parasite resistance, 6.12.8 Costs of major
ectoparasite diseases and potential benefits of reduction in disease impact, 6.12.9
Incidence and effects of scab, 6.12.10 Withdrawal period for meat

6.13 Regulatory impact
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Table 3.6 Impact of Alternative Treatment Methods (per sheep treatment)

Social impact

Environmental impact

Economic impact

Animal health
- Human -
sheep treatment Spectrum of Protection health Output higher
rank (based on control activity period wool Cost of value due| treatment
. estimate current . . _— Water scourer to cost due to
Alternative % of each > Aquatic Terrestrial | Fishing pollution | treatment treatment withdrawa| probability of
treatment treatment 2 B 2o weeks no. cases costs to farmer | period diseases
methods method) 3 g 'c__) e 5 for meat | (resistance)*
perceived
SP dips 5 v I v |v|v|v| 6to10 | lowerhealth| VeryHigh High Very high| Very high | very high low very low low
impacts
ol medium-
SP Pour ons 2 X 8to 10 low Low Low Low Low low high very low low
perceived .
OP dips 1 VI VIV I|vY|vY| 9to12 [|higher health Low Medium Low Low mec_ilum— very low low medium
f high
impacts
perceived
ML injectible 3 VIX|IX|X|X 3to4 lower health very low Medium Low Low Low very high | very high high
impacts
Showers & jetters
perceived .
SP 6 X|VIVIv|Vv ? lower health ? ? ? ? medium ? mic.m:]m_ lowest medium ?
impacts 9
perceived .
oP 4 X|VI|vI|v|v ? lower health ? ? ? ? low ? m?}qlim_ low medium ?
impacts '9

? Evidence not conclusive
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APPRAISAL OF OPTION 1 - ‘DO-NOTHING'’

Approach to the Appraisal

In this section we will discuss the ‘do-nothing’ option against the appraisal criteria for
all treatment methods. The ‘do-nothing’ option is the continued use of cypermethrin-
based sheep-dips with no additional measures above and beyond those of a voluntary
and/or regulatory nature which are already in place.

It should be emphasised that the appraisal of this Option is based on the treatment
methods and usage prior to the present suspension of the market authorisation of
cypermethrin. It has already been mentioned that there has been a general trend away
from the use of dips, and in particular SP dips.

In addition the Groundwater Regulations introduced in 1999 may have also affected
the amount of dipping that takes place in the UK. Moreover, the suspension of
cypermethrin has subsequently highlighted its adverse environmental impacts and
required farmers to employ alternatives. It is uncertain how farmers would react if the
present suspension of SPs was lifted.

The impacts of the other policy options has been compared to the impacts of
Option 1 — ‘do nothing’ based on the change in the mix of treatment methods
implied, and any overall change in the level of treatment.

The Pre-Suspension Use of Sheep Dip Products

The use of sheep dip to control ectoparasites in sheep has been recognized to be a
potential threat to the water environment. Research was undertaken by the
Environment Agency to investigate flock management practices and a report produced
in March 2000. (Sheep Flock Management, Research and Development, Technical
Report p396.)

During the gathering of data for the initial report, a study was undertaken to quantify
the amount of ectoparasiticides used at three timings: season 1993, 1997, and 1999.
This was updated for 2002 and is presented below.

Four factors should be taken into consideration when looking at the data and when
comparing the results from the EA survey, as they all could have had a bearing on
product use. These are:

How much the introduction of the Groundwater regulations introduced in 1999
affected a possible decrease in the amount of dipping that took place in the UK

What effect the Veterinary Medicines Directorate permanent withdrawal on the
selling of OPs in season 2000 had on the carry over stock of products in the following
seasons

The effect of the Foot and Mouth Disease outbreak and the subsequent economic
downturn in the sheep industry in 2001 on sheep treatments

What effect the internal parasite resistance to anthelmintic treatments (such as MLs)
is having on the use of other endectocides.
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Figure 4.1 Calculated Sheep Treatments for 1993, 1997, 1999 and 2002 in Millions
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Source: Environment Agency

Table 4.1 Average Number of Treatments per Sheep per Year

1993 1997 1999 2002
UK Sheep Numbers 44.5 43.8 44.6 35.8
(millions)
Total Sheep 62.4 68.8 77.3 24.7
Treatments (millions)
Average Number of 1.4 1.6 1.7 0.7
Treatments
(Sheepl/Year)

Source: EA

Although the sheep population has decreased by 20% since 1999, the calculated
sheep treatments have dropped by 68%.

Figure 4.2 Treatment by Percentage of Product Group
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Others 2%
24% OP Dips
41%
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SP Dips
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Over time there has been a shift towards pour-ons and endectocides, although
primarily pour-ons. These are more expensive than dip products, reflected in the figure
below, which shows products sold in terms of total value.
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It has not been possible to obtain more recent figures on product sold by value for all
product groups. Initial figures for 2005 (from S. Dawson, NOAH) suggest the following:

OP and SP dips

£3.494m

Injectibles (including some used for cattle)*

£3.936m

Note: It is impossible to estimate what proportion of the injectable products are used for ectoparasites as
many of these are also used for endoparasites (gastrointestinal worms) in sheep.

Table 4.2 Summary of treatment numbers

No of Proportion No of Proportion Estimated
sheep Sheep overall
treatments Treated use
(millions)? (millions)®

OP Dips 8.52 34% 0.62 24% 28%

SP Dips 4.84 20% 0.12 4% 14%

Pour-on/ 8.32 34% 1.23 48% 38%

Others

Endectocides 3.07 12% 0.61 24% 20%
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Total 24.75 2.57

4.3

Note: * Entec EA estimate 2002, ® Northern Ireland Pesticide survey, 200518

The estimated overall use figure is based on the average of the above two sources
with slight adjustment based on anecdotal evidence from sheep experts from the
consultation exercise. The numbers are also adjusted for trend over time and regional
variation. For example, some commentators have suggested that SP dips were used
more in Wales than other parts of the country before the suspension in 2006. The
estimates should be used as an indication of overall significance of alternative
treatment methods rather than their absolute values. Overall it is estimated that SP
dips account for 14% of all sheep treatments in the UK.

Appraisal of the ‘Do-nothing’ Option

Option 1 is based on the business-as-usual scenario with respect to the mix and
number of sheep ectoparasite treatments existing prior to the withdrawal of
cypermethrin. Sheep farmers use a suite of treatment methods depending on various
factors as described in Section 3.4. More recent evidence from England and Wales
and Northern Ireland suggests that there has been shift towards pour-ons and
endectocides over time.

Thus, under this option sheep farmers are able to use all of the alternative methods of
treatment listed in Table 3.6. Farmers wishing to replace SP dips would need to use a
combination of treatment methods to provide the same level of protection as SP dips,
as shown by treatment 2, 4 and 5 in Table 4.3.

SP dips (Treatment 1) is the baseline treatment method. The social, environmental and
economic impacts of all other treatment methods are compared to SP dips in Table
4.3. The rankings (eg. high, medium, low) allocated to each criteria (for each of the
options) is based on a series of impacts for different treatment methods. The absolute
value for each appraisal criteria, where it has been possible to calculate it, for each
treatment methods is given in Table 4.3. The scale of impact where it has not been
possible to assign an absolute value is based on the judgment of the consultants and
discussion with stakeholders and members of the steering committee. This is
summarised in Table 4.4 with additional supporting evidence given in Annex 4.

18 More details on the Northern Ireland Pesticide survey are given in the Annex 2.
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Table 4.3 Appraisal of Option 1 - ‘Do- nothing’

Option 1 Social impact Environmental impact Economic impact
Animal health
Spectrum of Human
L i i health
control activity Protection period wool Cost of | Output value dueto | .
. R higher treatment cost
i Aquatic | Terrestrial | Fishin Water scourer | treatment| withdrawal period due to probability of
Alternative > " a 9 pollution |treatment| to farmer |for meat (withdrawal diseasesp (resistar):ce)*
treatment s Slelale weeks no. cases costs (Elewe) period days)
methods S|18|ls|8 o
alolElx |3
Treatment 1
. perceived
SP dips vViIviIviv| v hlgu/e(:k:; 10 lower health |Very High high Very high| Very high high (1|02\Aé) lowest (8 to 18 days) low
impacts i
Treatment 2
scab low but almost . . .
" . high (depending| medium (greater use of
SP pour on X|v | |v |V |sameassPdipsfor| perceived ) high on level of ML used, MLs leads to
others. MLs have low| lower health low low low medium-low; low .
y X R (1.37) 42-70 days, SP pour endoparsitic
protection periods (3- impacts i
v 4 weeks) on: 7-28 days) resistance/AR)
ML injectible X[X|X|X
Treatment 3
. perceived
OP dips v|v|v]|v|v| vehigh @12 higher health Low Medium Low Low medium very low low (35 days) low
weeks) g (1.05)
impacts
Treatment 4
medium-high (as
SP showers or not clear for off- . . . greater use of MLs
viIviv|v -
jetters X license use of SPs. perceived medium . medium medium high high metyum high leads to AR and
lower health medium ? (depending on level of| N
MLs have low R ? ? ? ? (N.A) showering/jetting leads
N . impacts ML used) d
, protection period to ectoparasite
ML injectible XX X]X resistance)
Treatment 5
OP sh medium-high (as
h showers or X|viIiviv|v not clear for off- erceived medium-high greater use of MLs
jetters license use of OPs. P medium . medium medium medium high X 9 leads to AR and
higher health medium ? (depending on level of N
MLs have low impacts ? ? ? ? (1.45) ML used) showeringl/jetting leads
v protection period P to ectoparasite
X|IX|X[X resistance)
ML injectible

? Evidence not conclusive
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Table 4.4 Explanation of Appraisal of ‘Do-nothing’ Option

Category Criteria Alternative treatment Impacts Considered

methods
OPs and SPs provide the broadest spectrum of control activity — (Blowfly,
scab, lice, tick, keds) and maximum protection period. Blowfly and scab have

OPs and SPs serious animal welfare issues. Scab is one of three major endemic sheep
diseases in Great Britain along with gastro-intestinal (Gl) parasites and
- footrot.
Anm\w,\.’;ll health & Pour —ons, showers and jetters have to be used in conjunction with MLs to
elfare SP Pour-ons, SP or ; " -
: provide a same level overage of the above five ectoparasites as they do not
OP shower & jetter

treat or protect for scab
MLs have low protection period for scab. Eg. Moxidectin one injection will

Social MLs protect the sheep from scab for 28days but for an outbreak of scab two
injections 10 days apart are required.
OPs are perceived to be more risky for human health than SPs or MLs.

OP dips Certificate of Competence required for most products. HSL study - diazinon
used at a fixed dip without any concentrate handling fully met the assessment
process.

Human health. SP dips HSL study showed risks within the criteria for worker safety
Insufficient information on worker exposure to carry out assessment. VMD-13]
SP pour ons human adverse reactions reported since 2000 mainly caused by spillage onto|
unprotected skin & accidental eye contact
MLs HSL study showed risks within the criteria for worker safety
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Category

Criteria

Alternative treatment
methods

Impacts Considered

Environmental

Aquatic

OP dips

Experimental toxicity data for SP &OPs are usually expressed as LC50 values|
(the concentration killing 50% of a test population). Diazinon exhibits high
acute toxicity to invertebrates, with acute LC50 values between 0.2 and 800

pgl-*

SP dips

SPs are even more toxic than OPs. Acute LC50 values for most fish and
invertebrates lie in a range between 0.03 and 5 ugl-l. In other words SPs are
around 1000 times more toxic to aquatic orgnaisms. A sugar cube size of
cypermethrin diluted in 5 million cubic metres of water, only just meets the
annual average Environmental Quality Standard of 0.0002 microgramsl/litre of
contamination.

higher concentrations of cypermethrin effects salmon reproduction by
reducing sperm motility, egg development and survival of the embryos

In 2004 and 2005 nearly 80% of all Category 1& 2 (very serious incidents)
were attributed to Cypermethrin

SP pour ons

Appear to create less risk to aquatic organisms since the solution is used in|
lower volume and is better-targeted on the sheep’s body. However, concerns|
remain due to the fact that although smaller in volume, the chemicals used|
are more concentrated and could potentially cause more damage from a
pollution incidence than dip products.

MLs

No risk to aquatic environment

Terrestrial

OP dips

Not much evidence

SP dips

Disposal has impact on terrestrial wildlife with persistent damage to
populations of invertebrates where the dip is disposed after used as a
pesticide.Cypermethrin also affects beetles, spiders, centipedes living in soil
and predatory mites.

SP pour ons

Impact expected to be less than dips due to no disposal problem.

MLs

The period of maximum use of endectocides is from December to April, when
the majority of insects are less active; terrestrial impact therefore likely to be
lower than OP and SP, which is used mainly in the summer period from April
to October. Some studies have shown MLs have a long-term detrimental
effect on dung beetle populations and dung disappearance rates.

Costs to Anglers

Since SPs are
responsible and can
cause more damage
to river flys, salmon

and trout they are thus|

perceived to affect the
value of fisheries
more than other

Fishing rights are like property and owned in much the same way as land. As
a general rule of thumb the value of the fishery in any current year is the
product of the average catch over the previous five years and a value per fish.
The inland fisheries of England and Wales have a combined value of £3billion
with around 5% of this attributed to Welsh fisheries.

If we assume only 10% damage of the 30km of the river Teifi found to be
affected by SPs (Rutt (2004), EA paper) then this could cause £272,500 worth
of damages in terms of property value to this stretch of river.

The national angler survey undertaken in the EA R&D Technical Report
revealed that a conservative estimate of average consumer surplus per
angling trip is around £2.10 for coarse fishing and £2.70 for game fishing.

chemicals. This decreases significantly if the quality, in terms number of fishes, of the
water course deteriorates.
Total expenditure relating to coarse angling in England and Wales may be in
the order of almost £2 billion.
No. of EQS
exceedances, 2004 - 13, 2005 - 14
Water pollution diazinon
No. of EQS
exceedances, 2004 - 19, 2005 - 8

cypermethrin

J30253398

52



An Appraisal of the Options for Responding to the Risks and Impacts Associated with Sheep Dip Products —

Final report

Category Criteria Alternative treatment Impacts Considered
methods
A number of test houses, including water company labs and the EA labs, can
OP analyse effluents and process waters and tend to charge per type of pesticide
- £50 for a suite of OP pesticides
charge for testing SP in batch of wool - £80
Wool scourer EQS breaches for cypermethrin occur in a number of rivers including those to|
industry impact which the major scour companies discharge via large sewage treatment]
SP works. Whether these breaches are due to scour company discharges or to|
other industrial/agricultural discharges is not possible to say but scouring
certainly is a source of cypermethrin in the input sewage to the sewage
treatments works.
Cost of treatment OP dips (for 500 ewe £1.05 per ewe plus annual charge for ground water authorisation £137.85.
for Blowfly and scab)
to farmer (Includes
laezzl:’;'n:::ﬁ?g;l' EF: g;op‘j,f(lzlo;ig(;f:{; £1.26 per ewe plus annual charge for ground water authorisation £137.85.
Dip, shower, spray| SP pour-on + ML (for
gun, etc), transport] 500 ewe for Blowfly [£1.37 per ewe
of sheep to and scab)
; dipping facility, | OP showering + ML
Economic disposal (£) (for 500 ewe for  |£1.45 per ewe
Blowfly and scab)
Long withdrawal period can affect the cull value of lamb at the abattoir.
Supermarkets and butchers set rigorous standards for the correct
. . confirmation/fat content/weight of carcasses and failure to meet these
Withdrawal period . s .
for meat standards will result in financial loss for the farmer. Lamps are hot sold yvhen
they are most productive tend to lose 50p for every additional kilo of weight
gained by the lamb. MLs have long withdrawal periods and greater use would
affect the productivity value of sheep.
Cost of additional treatment or switch to new (more expensive) method due to
recurrence of disease as a result of resistance to chemicals (to maintain
Increased welfare as in do nothing) (£). Worst case would affect the productivity of
resistance to sheep if treatment does not work. Reduced treatment methods would
disease due to increase the risk of resistance. In the case of MLs, which are also used for
reduced range of treating internal worms, greater use would increase resistance to internal
protection worms which lead to higher output losses than ectoparasites. Some sheep
products experts have also highlighted that greater use of SP pour ons and showers
and jetters could also lead to resistance in scab, lice, ticks and possibly
blowfly.
Category Criteria Alternative treatment Impacts Considered
methods
Existing inspection C_ost of regimes (£) Inspection fees for _grOL_md water authorisation- For small
disposals (<5cu m/d, <30cu mly) - Application charge £113 and annual
costs
charge £137.92.
For costing purposes the EA are using a Grade 4 Environment Officer as the|
.COSt.Of new norm and estimating £22 / hr as baseline cost. This includes direct and
Regulatory | revised |r_1'sp_ect|on indirect manpower costs but not manager / team leader overheads. The
Impact / monitoring  Costofnew |gisicyit bt is determining how long a visit takes. At present an integrated visi
regimes inspection/monitoring |is aliocated 15 compliance units = 15 hours, and covers a minimum of 3
regimes inspections (15 hours includes pre and post visit preparation and reporting as
well as travel time and the visit itself). This works out at £330 per visit or £110]
per inspection.
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The main advantages and disadvantages of Option 1 relate to the continued use of cypermethrin.
These are summarised in Table 4.5.

Table 4.5 Advantages and Disadvantages of Cypermethrin (and hence Option 1)

Advantages

Disadvantages

Introduced due to the minimal human
health impacts

Highly toxic to aquatic organisms

Cost-effective to farmer when faced
with OP resistance or aversion to OPs

Ecological damage to rivers

Option of SPs will reduce pressure on
MLs, which can lead to endoparasitic
resistance

Responsible for failing water quality
standards

Used by Organic farmers

Can significantly affect the economic
value of fisheries
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APPRAISAL OF ALTERNATIVE POLICY OPTIONS

Description of the Policy Options

The tender brief identified the following options for appraisal. These have been
appraised in comparison with the impacts as identified under Option 1 the ‘do nothing’
option.

Option 2 — Continued use of cypermethrin sheep dips together with the following
additional control measures, applied separately or in combination:

= licensing of dipping / showering / jetting facilities
= Certificate of Competence (CoC) for those dipping, not just for buyers of
sheep-dip (included on Veterinary Medicines Regulations 2006)

= production of a sheep dip disposal authorisation by those buying sheep dip
products

= inspection of dips during dipping to ensure environmental pollution is
avoided

= permanent withdrawal of cypermethrin dipping in high risk locations
= need to keep sheep away from watercourses (CSL)

= enforced use of neutralising agents on spent dip

Option 3 — Re-introduction of cypermethrin sheep dips for a limited period as part of
a wider UK strategy to eradicate scab (industry are developing a national sheep scab
eradication programme which proposes use of cypermethrin products). Note: control
measures identified in Option 2 could also be relevant to this option.

Option 4 — Permanent withdrawal of cypermethrin sheep dips

The appraisal of policy options has to have regard for the different treatment methods
available to farmers, as described earlier. Each method has its own set of impacts. The
combination of methods changes as a result of the selected option. The impact of each
policy option, relative to ‘do nothing’ depends on the implied changes in the use of the
different treatment methods.

The relationship between each of the treatment methods and policy options is
summarised in Table 5.1. It should be pointed out that in Option 4 SP pour ons are
assumed to be still available and SP dips and dip based products used in showers and
jetters are banned.
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Table 5.1 Summary of Policy options and alternative treatment methods

Policy Options

Alternative Optio Option
treatment methods ni Option 2 3 Option 4
SP dips v v i X
OP dips v v i v i v i
SP pour ons v Vi V= v
MLs (Injectibles) v v v v
SP showers &
; v v v'=
jetters M X
OP showers & v Vi V= v
jetters B
Overall no. of :;‘Zﬁ;ﬁe
treatments Same (but term, Same (but
compared to do- with ‘ decrease with ‘
nothing chemical long term chemical

substitution) | if success | substitution

Each of the alternative policy options has been appraised against the appraisal criteria
described earlier and used to describe the ‘do nothing’ option. An overall assessment
of each option is provided based on the relative change from the ‘do nothing’ option.
Option 2 - Continued Use of Cypermethrin dips with additional control measures
Rationale for the Option

The basis for this option is that the chemicals used in sheep ectoparasites, mainly
sheep dipping, can have very significant harmful impacts on the environment. Possible
causes of pollution from the use of sheep dip include:

= Spillages caused during sheep treatment
= |Leakages from sheep dipping facilities (e.g. faulty pipes or drains)
= Run-off from sheep after treatment (e.g. dripping or as a result of rain)

= Run-off from dipping areas after treatment (e.g. from dripping areas
caused by rain)

= Contact between sheep and watercourses (e.g. sheep fording streams)

= Loss of wool from treated sheep

= Discharges to sewers/watercourses from sheep wool scourers.
Pollution may potentially be caused as a result of good or bad agricultural practices,
i.e. farmers may or may not take reasonable precautions to avoid it. Because of the
toxicity of sheep dip products, it is possible that even careful use may cause
environmental problems, e.g. if treated animals come into contact with rain or

watercourses. On the other hand, a Central Science Laboratory study (CSL, 2007)
found that some sheep dipping may take place without a licence and involve
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operatives not fully informed of the risks involved, or involve unlicensed products such
as arable pesticides.

A number of other surveys have found that a number of poorly sited, badly designed
and neglected dipping facilities is directly contributing to the pollution of watercourses
by dip. An Environment Agency survey® in 1998 of 117 farms in Wales sited in 10
catchments areas found 26% of farms to be at high risk of polluting a water course
from sheep dipping activities. The major concerns were: the location of dipping
structures, many being located within 10m of a water course; leaky or poorly
maintained dip baths; and presence of drain holes in the baths, some of which
discharged directly to streams. Although most structures were in a reasonable state of
repair, 25% discharged to soakaways, contrary to current advice. 70% of farmers
visited disposed of dip by spreading on land. However, a residual 5% of the dipping
concrete areas could be drained to adjacent grass fields, or on to roads which may
lead to streams.

When examining the causes of pollution from sheep dip, it is important to note that
there may be variations in:

= Sheep dipping locations — e.g. relationship of site to watercourses, route
taken to return sheep from facility to pasture.

= Sheep dipping facilities — e.g. size and shape of bath, covered/uncovered,
type of surface, type and condition of drainage system, size of dripping
facilities etc.

= Sheep dipping practices — e.g. timing of treatment, care taken during
treatment, skills of operatives, extent/duration of keeping sheep on site
after treatment

= Weather conditions during and after dipping.

= Whether the treatment is being carried out correctly, with appropriate
products, at the optimal time of the year and is part of a veterinary health
plan.

Understanding the effects of these variables on the causes of pollution is important in
the identification of potential control measures.
Control Measures

This option involves sheep farmers who wish to resume using SP dips agreeing to a
proper pollution prevention plan addressing all pollution pathways. The design of more
specific control measures is hindered by uncertainties about the precise pathways
(rather than overall causes) of pollution. It appears that for this option to be effective,
measures will have to address the main sources of pollution associated with SPs, i.e.:

= Run-off from treatment/dripping area
= Sheep access to water course/pasture after dipping

= Contamination or draining of dipping tub.

9 Environment Agency (1998) Welsh Sheep Dip Monitoring: Program- 1997. Environment Agency Wales,
Cardiff & Environment Agency Midlands, Solihull. 60 pp.
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